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n -^^^>^ ^ o]^ o]^^ {Porcin 

uroplakin n promoter and the production method of useful proteins using said promoter} 

M-Bfi^ t^lcj-. 

:£ 2^ ^ ^1^^ «lBl pUP2/hEP0^ T^S* M-B^-'^ ^o]x^. 

3^ -B-S#5l-?1 n mRNA^ ^^S^ 
£ 4fe ^^1 -fl-S-l-ef^ n ^^^SSi ifJ-^>3-5i) s-o]:^ uj-Bj-ia JE-Olc]-. 

S. 6^ -g- ^1^51 ^B] pUP2/hEP0S ^^^^^ '^5^<^1>l EPO mRNA^ ^o];^ 

M-Bf^ 

3E 7^ ^ pUP2/hEP0S. 'S^I'^lA-^ EPO 

£ 8^ -g- ^B] pUP2/hEP0Sl ^3:* 

3E 9^ ^^S^ ^E] pUP2/hEP0S^ ^Sl- t+Bj-i^ £014. 

s. 10^ ^ ^t^^ pUP2/hEP0^ ^4^1-'^ 
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S. 11^ ^ EPO ■^^:^} ^^^^ q-^'i 3E.olcf . 

S. 12^ ^ ^B^s-s] EPO ^^^^ v]M^}c^ t+Bl-^ 

ci3> ^ ^^]^ -B-S-l-Bl-?! nCuroplakin H) -H-^^V^ (promoter) ^ o]^ 

<14> o^o^ ^o]:oilA-^ ^7>7>^l7> EPO ^JA];^ ^tflsl-^>^ A-fliafl 

wfl^]^^^<^l ^-H-€ ^1:^ EPOSf Afls. ^g^^ EPO» ^^^1 ^^1 lr7>^^>7] nfl^ 

oj) ^^^o.s. EPO^ ^£7> ^31, %A^ol v^4^ ^:^]^o] 

<i6> ^7l|^7Hs1 ^S^>7l^<^lA^ ^^^}^ Si^S: ^S. ^^^^ 

^•^1 ^-^S. ^s^:^ -H-^ sziojo^cf. zie^i^. ^1-^^ ^if, EPO^q- f-.fi.t!: ^ 

^^:iol 4^ i^£|<H ^B^^ 4.^^ ^<^>^Cf. 
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<17> ole^^ ^4«>7l m^^. -B-§-^^^ '^^'tblJ-'a^^l 

^ ^ '^J^ol 5~25mg/je^^^ ^db^^ ^ej ^ ^^l7> 

gggct aggagt ggaat cagagctggcct atgccacagcaacgcagaat ccaaaccacat ct ccgacct acaccagaccgt ca 
ccataacacaggatccttaacccactgagcaaggtcagggatcaaacccaaatcctcatggatactagtcgggttcttaacccgctga 
gccacagt gggcact cctgt 1 1 1 tgt t tgtgt ct t cgt 1 1 1 1 tggctgcat ctgcagcat acagaagt t cctgggt t aaggat tgaac 
ccatgccacagcagcaacccgagccacagcagtgacaacagcctgatccttaactgctagaccaccagggaacgccccctcaactttt 



72-6 




101 



177256 



^^ "^^h 2003/11/11 



catgccttggaaaccctgagtcagtacaacctgacaatngnttttthtttttttttttttgccttttctagggccacttccc^^^ 

atgtggagattcgcaggctanaggtctaatcggagctgtagccaccggcctacaccagagccatagcaacgagggatccgagccgagt 

ctgcaacct acact acagct cat ggcaacaccggat cgt t aacccactgagcaaggccaggggat cgaacccgcaacct cat ggt t cc 

t agt cagat t cgt t aaccact gcaccat gacaggaact cccaacct gacaat 1 1 1 at cat 1 1 ctgcaccct agt tgt t gagt aat 1 1 g 

aaaaattcccaagatgtcaaggtcagtgtgatggttaattttatgtgtcaacctgactaggccatgttgcccggatgtggagtcattg 

ttattctggatgttactgtgaagatatgttttggatgaaattaacatttaaatcagtggggggaaaaaaagaagttctcgttctggtg 

catcagaaacaaatccgactaggaaacaagcggttgcaggttcgatccctggcctcacttagtggagtcaggatctggcgttgccgtg 

agctgt ggt acaggtggcagat gcagct cggat ct agcat t gctgt ggct gt ggt gt aggccagcagct gt agct ctgat t aaacccc 

aagt c t gggaacc t ccat at gccgt gggt gt ggcccgaaaaagcaaaaaat aaat aaat aaat aaat 1 1 aaaccaggggat 1 1 1 gage 

aaagcagattaccccataatatgggtgggtctcatcaagttcattgtaggccctagtggaacaaagaccgacctccaccttctcccca 

t gagaaggaaagaat t ct gccaaaagaccgcct tnggacnt aaact gcaact ct 1 1 cctgagt 1 1 ccagcatgt tgg 

cctcccccatcagactttggacttgccaagcctccgcaattgcatgagccaattccttaaaataaatccgtctatatatacacatcct 

gttggttctgtttctccagagaaccctgactaacgcagtctgcacccctgaagaccagtggtccccacactcagctgggtgtcacctc 

caaacactcagccttcctcaaggctctttctagctgtgtcctcctctccccacaacagctgtttcaaactctcacccctcttcagggc 

gcaatcccttctcctccctgagtttcctacttcccagagaaagcagagaccttcaggagtgtgctgccttaacttacttccttcatcc 

ctcagccttgcaaaagtataagctttctctgcaccactgccccattcttctctctgcagacagggtcattcctaaagccaaacgctaa 

tgcctccacctctgatctgagtcccatcttttccctcctccagaagcttcctcataaattctacccccttttcttccttatctttatc 

1 1 1 gaaaacaaaatggaagacagcct t cccgt t gt ggt gcagcggaaacagtggtgcct tggaagcgctgggacgcaggt t cgacccc 

tggcccagcatagtaggttaaggatccagtgttgccacagttttggcttagattgaaactgcagctcagatctggtccctggcctggg 

aacttcatacgccacaggacggcccaaaaagaaaagaaagaaaaaataaaaaacaaaacagaaaagcctttcctgtacccccaattcc 

ct ccagt t at ct ct c t ct 1 1 ccct t cccagccaagct ct gcaaagagcggt c tgcacagt t ct aact ct acct cct cccagt tggccc 
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tggactttctcagtctggcttctacccccctcacccgtaggaatctgctctgaaggacacgcacccctcacgatccttggcccaggga 
cattttttgtaccagcctttcaatcctgaccttcatatcatccgacacctcctttgtgaaaccctccatccactttctcctggttccc 
ctcctaagacccattccgccttcttcagccccctccctccatctgtcctttagatgccgcatttcctagtatcctgtcctgcgcggnc 
tcgtccttcccttccacaactctcttcaaggactcttttctccatgtgcgattttgcccatggcccaccttccctctctttacccaga 
ct 1 1 cccccggt get ccagact cat agact caat t atgaaaacat agt 1 1 1 cat ct gat 1 1 gcccaagat at 1 1 gcat t agt t at t ac 
t gt at aacagct t at cccccaat 1 1 agtggct t at aaaat aaacac 1 1 at t c t gagaat cagaaacct aggcaggacat agt t ggggt 
ctcatgaagttgcactgaaaatgtccccctgggctaatcatacggaggactgaccagggctggaggatctgttccaagctcattcatt 
cacat ggccgt aggt t ggagacagct ct t c t ct ggat c 1 1 ggca 
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ggagcctcaattccttgtcacgtggacctccccttggagggggtcccatgtcctccatggtgagtaatccatgagagcaaggtggaag 



tgcacccatccatgacctgctgccagtccattctccacactgtttccagaatgatatttacataagtaaaactcctcaaaggcttttg 
agat 1 1 1 1 1 1 1 cccat t at agt t gat 1 1 at aacct cagaggct tttgttttctt cagcat aaaaaccaagt t cc 1 1 aacat agcat gt 
aacccactggccaccctgccagtggctagaactctcaccatgtccatccttgaatactgctttctagccaagagctattgtttgcagt 
tcccagaatgtgtcgggataactcacatctctgagccttttcatgtgctgttccctcactttggaatatccccttccatttaggaagg 
ctaatgtccattcattntccaaaactcagaagcaaattttttttttttttttttttttttttttttgctttttagggccgaactctca 
gcat at ggaggt t cccaggt t agccat caaat t ggaat t gt agct gctggcct acaccacagccat agcaacaccagacccaagt cac 
atctgcaacctacatcacagatcatggcaatactggatccttaacccactgagtgagcccagggatcaaacacaaattctcatggata 
ct cgccaggt t cat t accact gagccacaacaggaac t cct ct cc 1 1 1 1 1 atggt cacacct gcagcat at ggaagt t cct gggccag 
ggattgaatctgagtggcagctgtgacaatgccgtatcctttaattcactgtgctgggctgaggggntaaantgcccctcctaaaaaa 
cctgagctgct gcagt t ggat t ct t aat ccac tgcaccacaagggggaaggt caagaactgt ct tgccat ct ct gt at ct t at cacc t 
agcatagtacccaccatagagaagttgctcaacaaatgtttactgaatgaataaatgcatgagctggagttcccattgcggctcagca 
gt aacaaacctgact agcat t cat aagaac 1 1 gggt t cgat ccct agcct cagt gggt t aaggat gcagcat t get gt gagct gt ggt 
gtaggtcgcagacgacactcagatcccacattgctgtcactgtggcgcaggccggcctctgt agct ctgattcgact cct agcctggg 
aacgtccatatgccacaggtgaggccctaaaaagaaataaataagcaagcaagtaagcaagcaggcagtttcttggtgccttgtaccc 
ctgtggcctgtgtggtatacaagtaacagctgatccatgtctcagtcatgtttccccctcagactacctttcctgccccatctctccc 
1 1 1 gacat aat t ggaaaaacaaat t cagaat 1 1 1 gt cccact ac 



gtgccatgccatttaggacctagcctcaggagggacctacgtcacttctgttgtagtctgttggccacacagactaaccctgacacaa 
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ctttcttgctagctctgtggccttgggaaagctatttattgcctctgagcctctaattttcatctgcaccaaggattaataaaaagga 
gaggat aagat gaat t act t at at t aat at 1 1 at t gaaccagat act gt gc t aggcac t ct t aaat aaat t agct t gagt gat agt ca 
tagtatcctggtgagacagattttttttttccttttatggttgcacgtgcaacatatggaagttcctgggctggggtcgaattggagc 
tgcaggtgcttgcctatgccacagccatggcaacatcatatacaaaccgcacctgtgacctacaccacagattgcagcaacgctggat 
cc 1 1 cacccaaggagcaaggccaggaat caaatgt gcat cct cacaaacac t at gt ccggt 1 1 1 1 aacccgct gagccacaccaggaa 
ct ccatggcgagacagat 1 1 1 at act ct gt ct acagaagaggaaagt gaagct cagaat ggt t aggt aggt aac 1 1 ggccaagat caa 
aaaat t caaagaagat 1 1 ggggcaagt ggt gat at cat ggcagcat t agaaaaaat aaagaagcat ccac 1 1 gt 1 1 1 ccaacactgaa 
caac t gagat 1 1 1 ct t act ct cacagc 1 1 1 1 1 ccagct t cat at ccaaggacagacgct c t gccat 1 1 1 cccat cagaccaat at 1 1 g 
ctgaacactgcacctttacttttaggtccaagtcaccaggggttttcccagtttgctcctacagattctgacactatctccacatttt 
ttttgcacctttattttaaagcatttttatacctgtcataccttgctagataaatgggaaggaatgaatcttcccatttataggtgag 
aaaat tgaggt t caaagt gact caccaaaagt cat at agcat cac t cct caacaggaggacagcagt ccccaccagagggt aacat gt 
ccat ggagcct agtggacacat 1 1 1 1 ct aact gact gggaagcagcagagt ggt at t gt gaagggggaat cat aggt at at caaacag 
act t aggt t c t gat ccgagc t at t ct get tgcaaacaaccat agt t caat 1 1 aaaaaaaaaaaagaaagaaagaaagaaagaaaggag 
cccccatcctggtgcagtggaaacaaattcaactaggaactgtgaggttgtgggttcgatccctggccttgctcagtgggttaaggat 
ctggcgttgccatgagccgtggtgtaggttgcagactcaactcagatctggcgttgctgtgactgtggctgtgatgtaggctggcagc 
tgt aact ccggt tagaccccagcctgggaacct ccat atgcaacctccatatgcggtgggtgtggccctaaaaagaaaaaaaaaaaaa 
aaagaggaat t ccct t at ggct cagcaggt t aaggat ct ggt at t gt cact get gt ggc t ct agt t acagccat agt gcaggt t caat 
ccctggcccaggaacgtctgcatcccacaggtgtggccaaaaaa 
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gaaagaaaggaaggagt t ctgt tgt ggcacaat aggat tggcaacat ct t aggagt act gggacacaggt t caat ccct ggcccagca 
cagtgggtaaggagccagtgttgctggtcaaaaaagaaaagaaaaagtaccatagttagagtaaatctgttttaggagctattctttg 
gggcagaacagagagatcaggagctccttgagagcagaaacttacctttacatccctcgtgcctagcacggttctaggggcatacctg 
gtatttaataaatatagccaactggataggggattggaaggaaagagcaggggagggaacttgagtgagttgaaaaattgagaatcca 
aaggggagacagcct agaaagagt aggt ccaagaaagagat cccaggcat t tgtggccctggt t ccct 1 1 1 1 ccaagccatgaggaaa 

tcctcagaggaacagagtgctgtggctttaaatgacttcagcgttgtcaatgaatctgctcggctaaaagagttatcctcttgctcct 
tcgcttgtcctccccctcctctcagctccccaaacccttctcggctgctgtgatgggataattagatgcgagagctcagcacagatga 
t get ccagt t gcct agcaact aatggt 1 1 ccat ggagaccgcaaagcacagcct ccagagcagccagt gagcagct cggcagggcagg 
gagaagacgcaact ct cagct cct ccagaaacctggggagggccaggagt ggggaagaagggggggat cggagggct t aaaggcacag 
gcccctcttatcctcttaaaatctggtcagagctctgccctcccctcccctactctgtcccactcataatttcagatggagttggggg 
ct taggagtggacccaacacaacctaccctgcaat aaacccaacct t ct t tctgct t ctggt t tgtggctgaaaatggnaaaagaaat 
c t cccaagt gcaagtgt aaacancnt cctgggt tggcaatgggat ctgaagagt act aagat ccct cagacctggaat t ccaccat 1 1 

agtctttccctctctccaaagttctcaatgtgcaaaagatcctctttcagtttgcagagcaatgataggatcttctaaaaggagacaa 
aagccaaggtgcaggaaaaat agaat t cagt t ct t cacccaaaggcagcctgt cctgggagacaggggt gaaacact tggtcctgat c 

tccatcagaggatccagagtgtgtgtgtttgttgctggggagggggacacaatatagagcatctggtgactcaaagtatgtgcctccc 
agagtagcatcaatcaatgttacctggaagct tgt t agaaatgcagaat 1 1 caggct t cacct cagacccactgaat cagaaactgca 

tcttaacaagatccctcatgattcatacgcacattaaatttggagaagcgctgacctgagaccctcctcctctctgcttgggcccata 
gttctacctttattgtcacctcgtctcacctcgtgctcataccc 
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caggct 1 1 gagcct accc 1 1 ccccccat ggggaaaggacacaaggccaccagcccct cact t ccc t accaggaccc t ggccc t cct c t 

gggactggagaaggacaaagaggaccccctctgtggaggtctacgacctctcctgaccaagtagtccactcaccacaagtggctctac 

ctctctgagtctcagtttccacatccacaaaaggtggccaatgctatctgccacccagaatggctgtgagggtggagcaggcaaagcc 

tctgtgccatcagagaaattgtgtctctttttcattttctcccagtgggtttctttctcgtctttattcttttttttttttttttttc 

ctgt ctgt t gt at 1 1 1 1 agggccgt gcctgt ggcat acggaagt t cccagggt aggggt ccaat gggagct gt agccccgggcct acg 

ccacagccacagcaatgtgggatctgagccacgtctgcaacctacaccacagctcacggcaacaccagatccttaacccactgagcaa 

ggccagggatcgagcccacgtcctcatggatgctagttgggttcgttaaccgctgagccatgatgataactcctctttctattcttta 

gtcacaaacagtcaacaaaggttgctgaccaaggctgatcgtgcccaccccccagccccccagactgggccagtgcccaccccttggg 

tctctctggaaatcctgcccagcatcaattggctccactctccaggaggatgggaagccctgtggcccctgggactcacacccctctg 

catctcccagagtgcaggacctggtcttcaggagacaccaagaactggctcccccggctctgctgcccccaccccctactaccagttt 

ctctcccattcctgcccagtccaggccccctggggttactctcctctctctgtacaccagtgcaacctcagaacctgcttccctcctg 

ggaacacccact accacgt gggagaaggggt cgt ct aggggt t gggccccagat acact t gt aagcaggaacacacgagccc 1 1 acat 

gtgggtgt cccggaagaagggggt 1 1 1 ccaccccccgct 1 1 agt caccctgcccct ct gcagctgcctgagccaccaagacccagcca 

aggtctcctgccttctggcctgagggccagctccccatcctgaaaaacctgtctgggggcctcccctgaggctgtagggcccaaggcc 

tcccctgaggctgtagggcccaaggggcaggttgaacaggattcccctctggcccctcctacccccaggacaaaaccagagccccagg 

acagggcctcacttgcctcaggaaaccacagcttgccagcacccagcccagcaccagcccagct 
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ofl -Sl-i-l- -^511 (disrupt ion). ^-iCdeletion), ^'Reinsertion), ^(point), 

(substitution), ^^^^^^(nonsense) , ^l^^^'S^Cmi sense), i=f^1i^(polymorphism), ^flufl*! 
^o](mutation)7> 'Uo^y^ y]2=.^ ^ ^^.^y ^ ^ 

<3i> -g: ^tg^ =^S.Bl^ ^:^]ci\ 711^ 2folyB)E| (genome library)* (screening) 
3), sfl^l 1}-^^ ^^1 RNA(total RNA)» ^^^S. RT-PCR* 
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> RT-PCR^ -i-^ -H-Sl-el-^ n <§7lA^^o^ <g«-» ^. o]* ^<:^ n:^]^ 

S-l-eJ-?! n ^2:-fr€^>^ 2^ 5^ ^^«^ i^*>^ H^:^ A, ZLB^ol 

1^ ^^^B] 2^ i^*>^ iS-W. B3] ^ ^^^]^. 

4> Bl-oltie|ei ^4, 3E. 2<:>fl ti>5i- ^o] H ^^-fr^^V SE^ H 

'"•i 'g^^Tll -R-^^Xhousekeeping gene)^! ^^^^ G/C ^^"i:^ ^B|-iflxi^, 

AP2 ^ GATA 4*^3=^ Spl €ell^H(element)* S^^cf. 

36> ^ 5(1^1^ <^Sl ^ «J-^2:3]<^1^-1^ ^<>1^^S- ^^^^ 

^^A]^til.. -B-^l-e)-^ ^-f , 8-14% ^S.ofl>H ^^5)1^, if}- 

^^7l^>Hl5.(urothelial suprabasal cell) ^ %^*}7l1 #-^1^1^ ^15.^^ ^91 -f^ 
/^ISCurabrella cell)<^l>H fe^ ^^"i:^ ^^Si^. 

<38> -g, ^Tgo^ ^Bll- ttfl^, ^«J5;g ^^61] A>-g.£l^ 7l€^^ 7]^ 
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^ # ^^tb «>M-» ^^«l-<^ A>-g-^ ^ n oflS. i:1-<?)=t!: 7>:5l 

pBluescript SK ^^mr »]^-&}<^ , pLNCX (retroviral vector) 



EPO(erythropoietin), ^JE.^B^l^(aldosterone) , <>>:E.3|li::SE]aHS.^ 
(adreno-corticotropin), "S^-S-^tl^^Xblood clotting factor), 31i4iE.H^^ 
(gonado-tropin), ^-^-flC insulin). HS^^Cprolactin) «>iiiS.i^l^ (vasopressin) ^-g: 

(enhancer), S^l -B-^^>( selective marker), 5*-ljTR(untranslated region), 3'-UTR, 

l-Blofcfli^^ Al^(polyadenylation signal), e^ii^ €^ '^i^, ^'S^ 
9X^ ^7lA-l<t, SEfe ^^t!" ^^l-^l ^7}S. 3L^^ ^ 9X^, 

Hl-^ n =MB^^ 2:^ «:>o)l tl^ EPO» ^ 9X^ pUP2/hEP0* 

3). 

^ ^^ pUP2/hEP0fe pBluescript SK(-) ^E^* 7]^ ^V^^j-p^ , 

^^s^ n SSa.E^^ 3' 91^ EPO» ^j-Jl^^m -a-^:=^KLin F. K. et al, 

Proc. Natl. Acad. Sci , USA, Cloning and expression of the human erythropoietin gene, 
82:7580-7584, 1985, a^^^sl 4)7} ■%-^B]o] oxt}, ^ ^x^^ ^^ pUP2/hEP0fe 2002id 

10^ 17^ t!:^ -H-^^>^^<>11 KCIC 10352BPS 7]^^}^t}, 
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44> ^ pUP2/hEPb^ ^^<^1 ^il^^M^ ^i^j-^^ 

(neomyc in-resistant gene), ^#s1]o]b] (insulator), SE-^ WPRECwoodchuck hepatitus virus 
posttranscriptional regulatory element) i*^^^^^ , ^^^^ >^li^^ 

* -g-^l^Ml ^^^^^ ^ ^^^^^ £2.1: ^ ^4. 

45> tl1^T3>olAi T^l^j.^^ -n-^^}^ ^^^1 AV-g-s]^ G418 Alo^roj] tfltfl I+Bj-lfl 

^ -B-€>^>S., PII HS.2.B^o^ ^].6|] rf^j^^^ ^^*>^ ^#>mi^(animal cell line) ^ 

•a: 1:^^31). :&rfHci^J: 5). 

gcggccgcgcgcgt caggt ggcact 1 1 1 cggggaaat gt gcgcggaacccct at 1 1 gt 1 1 at 1 1 1 1 c t aaat acat t caaat 
atgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtcctgaggcggaaagaaccagctgtg 
gaat gtgt gt cagt t agggtgtggaaagt ccccaggct ccccagcaggcagaagt atgcaaagcat gcat ct caat t agt cagcaacc 
aggtgtggaaagtccccaggctccccagcaggcagaagtatgca 

aagcat gcat ct caat t agt cagcaaccat agt cccgcccct aact ccgcccat cccgcccct aac t ccgcccagt t ccgcccat t c t 
ccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggct 
1 1 1 1 1 ggaggcct aggct 1 1 1 gcaaagat cgat caagagacaggat gaggat cgt 1 1 cgcat gat t gaacaagatggat t gcacgcag 
gt t ct ccggccgct tgggtggagaggct at t cggct at gact gggcacaacagacaat cggct get ctgat gccgccgt gt t ccggct 
gtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactgcaagacgaggcagcgcggctatcg 
tggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgc 
cggggcaggatctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttga 
t ccggct acct gcccat t cgaccaccaagcgaaacat cgcat cgagcgagcacgt act cggatggaagccggt ct t gt cgat caggat 
gat c t ggacgaagagcat caggggc t cgcgccagccgaactgt t cgccaggct caaggcgagcatgcccgacggcgagga t c t cgt eg 
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tgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattcatcgactgtggccggctgggtgtggc 
ggaccgc t at caggacat agcgt t ggct acccgt gat at tgct gaagagc 1 1 ggcggcgaat gggct gaccgct t cct cgt get 1 1 ac 
ggt at cgccgc t cccgatt cgcagcgcat cgcct t ct at cgcc 1 1 c t tgacgagt t c 1 1 c t gagcgggac t c t ggggt t cgaaat gac 
cgaccaagcgacgcccaacctgccat cacgagat 1 1 cgat t ccaccgccgcct t ct at gaaaggt t gggct t cggaat cgt 1 1 1 ccgg 
gacgccggct ggatgat cc t ccagcgcggggat ct cat get ggagt t ct t cgcccaccct agggggaggct aactgaaacacggaagg 
agacaat accggaaggaaeecgeget atgaeggcaataaaaagacagaat aaaacgcacggtgt tgggtegt t tgt t cat aaacgegg 
ggt t cggt cccagggc t ggcact ctgt cgat accccaccgagaccccat t ggggccaat acgcccgcgt 1 1 ct t cct 1 1 1 ccccacce 
caccccccaagttcgggtgaaggcceagggetcgcagccaaegtcggggeggeaggecctgccatagcctcaggttacteatatatae 
tttagattgatttaaaacttcatttttaatttaaaaggatctag 

gt gaagat cct 1 1 1 1 gat aat ct cat gaccaaaat ccct t aacgt gagt 1 1 1 cgt t ccac t gagcgt ccgat eg 

(position-independent) £St|.^^ UPII ^^a.B^o] ^iiq^-i: o>>g^ 

^^^^ ^ 9X^] ^7lA-1<g^ rf^jzj- ^ti}-(Ai^^J: 6). 

t cgact ct agagggacagcccecceecaaagcccccagggatgt aat t acgt ccct cecccgc t aggggcagcagcgagccg 
cccggggct ccgc t ccggt ccggcgc t ceccccgeat ecccgagceggeagegt gcggggacagcccgggcacggggaaggt ggcacg 
ggatcgctttcctctgaacgcttctcgctgctctttgagcctgcagacacctggggggatacggggaaaaagctttaggctgaaagag 
agat 1 1 agaat gacagaat cat agaacggcctgggt tgcaaaggagcacagtgct cat ccagat ccaaccccctgct at gt gcagggt 
catcaaccagcagcccaggctgcecagagccacatccagcctggcettgaatgcctgcagggatggggcatccacagcctccttgggc 
aacctgttcagtgcgtcaccaccctctgggggaaaaaetgcctectcatatccaacccaaacetcccctgtctcagtgt aaagecatt 
cccccttgtcctatcaagggggagtttgctgtgacattgttggtctggggtgacacatgtttgccaattcagtgcatcacggagaggc 
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agat ct tggggat aaggaagtgcaggacagcatggacgtgggacatgcaggtgttgagggct ctgggacact ct ccaagt cacagcgt 
t cagaacagcct t aaggat aagaagat aggat agaaggacaaagagcaagt t aaaacccagcat ggagaggagcacaaaaaggccaca 
gacactgctggtccctgtgtctgagcctgcatgtttgatggtgtctggatgcaagcagaaggggtggaagagcttgcctggagagata 
cagctgggt cagt aggactgggacaggcagct ggagaat tgccatgt agatgt t cat acaat cgt caaat catgaaggctggaaagcc 

tccaagatccccaagaccaaccccaacccacccaccgtgcccactggccatgtccctcagtgccacatccccacagttcttcatcacc 
t ccagggacggtgaccccccca 

cctccgtgggcagctgtgccactgcagcaccgctctttggagaaggtaaatcttgctaaatccagcccgaccctcccctggcacaacg 
t aaggccat t at ct ctcat ccaact ccaggacggagt cagtgaggatggggct ct agagggacagcccccccccaaagcccccaggga 
tgt aat t acgt ccct cccccgct aggggcagcagcgagccgcccggggct ccgct ccggt ccggcgct ccccccgcat ccccgagccg 
gcagcgtgcggggacagcccgggcacggggaaggtggcacgggatcgct t tcctctgaacgct tctcgctgctctt tgagcctgcaga 
cacctggggggatacggggaaaaagctttaggctgaaagagagatttagaatgacagaatcatagaacggcctgggttgcaaaggagc 
acagtgct cat ccagat ccaaccccctgct atgtgcagggt cat caaccagcagcccaggctgcccagagccacat ccagcctggcct 
tgaatgcctgcagggatggggcat ccacagcct cct tgggcaacctgt t cagtgcgt caccaccct ctgggggaaaaactgcctcct c 
atatccaacccaaacctcccctgtctcagtgtaaagccattcccccttgtcctatcaagggggagtttgctgtgacattgttggtctg 
gggtgacacatgt t tgccaat t cagtgcat cacggagaggcagat ct tggggat aaggaagtgcaggacagcatggacgtgggacatg 
caggtgttgagggctctgggacactctccaagtcacagcgttcagaacagccttaaggataagaagataggatagaaggacaaagagc 
aagttaaaacccagcatggagaggagcacaaaaaggccacagacactgctggtccctgtgtctgagcctgcatgtttgatggtgtctg 
gatgcaagcagaaggggt ccatgtccctcagtgccacatccccacagt t ct t cat cacct ccagggacggtgacccccccacctccgt 

gggcagctgtgccactgcagcaccgctctttggagaaggtaaatcttgctaaatccagcccgaccctcccctggcacaacgtaaggcc 
at t at ct ct cat ccaact ccaggaacggagt cagt gag 



72-18 



1Q^»77256 2003/11/11 



^9> WPREfe mRNA^ 9}:^^^ 7lo^^H ^^^^^ ^tfl^l^ ^ S^^:^>S.. UPII 

t^H^^^ 7). 

^ accaggttctgttcctgttaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctcct 
tttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaat 
cctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccac 
tggt tggggcat tgccaccacctgt cagct cct 1 1 ccgggact 1 1 cgct 1 1 ccccct ccct at tgccacggcggaact cat cgccgcc 
tgcct tgcccgctgctggacaggggct cggctgt tgggcactgacaat t ccgtggtgt tgt cggggaagctgacgt cct 1 1 ccatggc 
tgct cgcct gt gt t gccacct ggat t ct gcgcgggacgt cct t ct get acgt ccct t cggccct caat ccagcggacct t cct t cccg 
cggcctgctgccggct ct gcggcct ct t ccgcgt ct t cgcct t cgccct cagacgagt cggat ct ccct t t gggccgcct ccccgcct 
gt 1 1 cgcct cgggct cct cgag 



<5i> ^ ^7] s^^xh*^ ^7}s. s.^^^ v}^^^ <^is., i/pup2/hEPo 

pUP2/hEP0(WPRE) ^^. I/pl]P2/hEP0(WPRE) ^1^^^-. 
<52> ^y] ^B]*^ ^ plF2/hEP0 ^B^oil vi]i^T3>ol^ ;5^^A^ -^^/^V* ^^^tb ^, EPO 

-n-^^>^ 3* WPRE» ^«g^7m, 2.^ UPII HS-JEe]^ 5' ^^t-ell*^!^!: ^^^^^ 
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«4> ^ oi-g.^ ^^^Sr^i-^q ^^^^ ^^^^ «j-^<^i s^^uf. ^ 

:S^$^^7^> ^1- ^ ^7j-^ 7ll^S^E] ^^^^ ^ll^^ul. ^^^^ofl ^ 1:^ 
^-Hl ^^^^ o]^^ tfle1S.S.-?-Bl ;^>^ ^ ^^^^^ 7fl^l« ^^^>^ 5Jf;^^^ 
<55> o]^ ^^^^^ ^ olS- 7fl^1S^El ^71^ :f , ^s) • 

I 

<56> ^ ^r^$] -^^^^^ '^^-ar^cJ-^'^fl^i. • ^^^^ A>-g-5)^ ^^^^ A} 

<57> C]^7)l ^>0^ ^ ^1^^ 13-% ^^l^-^S. ^^*> 

^, 7]^^ lJ-'^«^] a]^ tifl-f ^611 ^^tb^^. 

<58> ZL ofl^, ^ ^T^o^ pUP2/hEP0S. ^^^^^ ^3^^ 0.5~ling/me ^§ 

^ EPO ^-^^-i- ^^'^Cf. -SBfl EPO^ ^0>2J ^71 A}-nj-^ -B-^*>7l nfl^ofl ^^Al7l7l 

oil lOOOafl o]^o^ ^^^4- M-E^^ic]-. 

<60> ZL <:^1^, ^ t9]E-l pUP2/hEP0S. '^^^S^B^ EPO^, EPO ^ 

'HIS.^ ^^^^(hepatocyte cell line) 3^ ^S^-k-ir ^]%^^ EPOJacf -H- 
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>2> ol^V ^ *>7l ^AHHiAi ^-c]. ^^^}7\] ^AHH ^ ^t^^ 

^7> ^^vi)^ ofqcf. 



33> [-M^H 1] ^ ^^1 -B-S-l-Hl-^ n =S.£B1^ ^21 



«5> 1) RT-PCR(Reverse Transcriptase - Polymerase Chain React ion)<>(| 

:66> 5|];^lo:| -^-^^5^.^ -^^;^>^ «^7lAl^ol ^$J:7l i>fl^cfl . •^71^-1^01 

%^2:^H, -B-^l-e^-^ n cDNA^ ^^^1 ^>-§-€ i^^m^ll<^lJE (degenerate 
primer)* 7({]3.^}3^t^. ^«c3-^ iEel-c^H^l ^7lAi^^ a-^^^^ 2, ^13"^ Hel-oH^ '^7]^^^ 

c67> H-Hl-olD]^ ol-g-^>o^, sfl^l «o^^^ ^^fl RNACtotal RNA)<^1 ^^ MuMLV ^^>««>Jl^ ' 

» A]-^*>o^ RT ^-§-^ =L ^-Br cDNAofl tfltfl Taq f^^jL^:* >^>-§-^<^ PCR^ 

^^*>S^^. DNA^ ^7lA-1^ ^af, -B-S-«Bl-^ E^l ^2:-^^^> ^^S. ^ 

^sj^o.c^, pGEM T- easy ^b^» >^>-§-«}^ #^^*>^t^. 
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tb DNA 50ng^ 3^:(V #^ ^, ^^iidenatuTe)^^'^ . DNA» 

dNlP, [a-32p]dCIP(3000 Ci/nraol, NEN)» ^-H-^l-^ ^-§- ^7}^ ^, Jl4i 

(Klenow fragment)* ^7KH 37t:oflAi IA]^ ^-§-^m^. «^1^7fl 

n ^2:-fr^^>^ 2^ ^^^ti 5^ ^^<^ HSa. A. ZL2l 

1^ ^^:^Bl 2^ ^^Ife i^«>^ ^S-jy. ^ ^^oWSl 1). 

«9> o]^ ^-§-^^ €^(Sephadex G-50 column)* >«>>-g-*>«^ ^;*ll^^S>«i, 32p^ s. 

^70> 2) Bl-<il«.e1el ^351 ^(Library Screening) 

4. 5fl^l^ Tfl^ 2l-<^lti.5lBl^ n 34^1 (lambda FixH phage 

vector, Stratagene)<^l ^'U^ ''•V-S-*!-^^. 
<72> el-o]ti.5lE)i- s^ih ^^le)c>l-^ ^©l 

<73> 0.2%^ ^:£.ii.^(maltose)7> -^-fr^ LB Hfl:;?.! SM^^l ^^B)l5lo> ^^.^ ^VM-* ^^*}<^ 
37°CollAi ^>^^ :^o> «l]<y:^>5^cl-. Bll<^j:<^o^ 1%!- ^.X\ Afl^^ o.2%2l ^S^^ ^-^ LB 

tifl^l SOmiS. ^7^, 2.5^m tifl«3=*V^i^. 600nra«^l^i ^^£7> 0.5 ^5. 5|^* ^, «fl*S= 
2500rpmSl ^5.3. lO^^b ■^-^^Hl^VSi'^l-. ^ 'S-Sr ^€#* ^^"^t 10m4 %^ 
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74> g^.o]ti.&]ell: ^^(titration)^>7l SM -§-^<^l ^S^S. ^ 

4^(serial dilution)^^!^. JL^ LB a11:^l7> l-iill«>lH(plate)l- 37*C ^^^-§-7l 
(incubator)«^l>^i ^-^3., ^ o>7>(top agar)» 48t:S. -H-^ls]^ #<>>^^t^. <^sl 

^SS- sl<J4^ ^^1 -§-^ lOfd sq- ^7l«H]A^ ^ti]^ s.^^^ ^^6|le1<i> lOOM* 37TC<^1 
Ai J:>iH ^i^ile]«i>* infect ion) Al^tf. 

^ ^ LB ^<H1 15^ ^ Tl^S. ^^<H 37t; *J-^^-g-7l«^lAi ^j-^^ 

DNA» 4^1t!: ^ ^i^H ^^tflejoV* -§-SflAl^ ^^oi M.;z^n.7\ 

<76> >^7] l-SflolH<^l Cfltfl, 7l;iflt!: NC ^B^l- ^til^>31, ^Bi^l 7V^til 

Bl ^].o^ ^7HlAi ^Hlt!- Hfo] W.e^B^ DNA ^no]^ ^Bll- ^^<i^ ^Vfe^ 

<77> ^Bl* ^^^^ -§-^(denaturation splution), ^^^^ -§-<^ (neutralization solution) 

^ 2 >SSC -§-^<^l :5:>^1^ i^-i^ ^, sot: -2-^<^lAi 2^]^ ^o]- :^o:| ^ ^o]^ 

DNA7> ^e;1 -^d^ ^^-^ ^^(iiiimobilization)5)£^ «>^4. 

<78> 2 >SSC -§-^ 21^^ :f , ^^A^sl- -§-^(prehybridization 

solution)*^! 3Ji]EE:| t^AKpetri dish)ofl ^W-s^^ esr-^lAi 1a1^ -g-cV #^ 

^*<H ^^^1 ^^^^^ ^-§"ir ^^*>^4. ^^^^^ ^-i- ^. ^7l ^aHI ifi^ l)6|]Ai ^131 

t!" ^71-bT-JI, 68t:'HlAi 18Al^ ^i^O}. ^^O^ ttV-g.^ 4.^^].o^c|-. ^A^sj- 

^-§- ^. 0.1% SDS» ^-n-^V^ 2 >SSC -g-^<^l ^B^* ^=L3L, 65'C<^1'H 10^ -^<?1: ^-ir^A^ 4 
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(autoradiography)^ ^^«>S4. 
> :^7]^^^\7]^3i\. l-eflolBl- tfl2:^«:^. '^^J ^-g-* :e.o1^ ^^=L^ 

SM ^^"^-S 5Q0td<^] ^JL #S.S.i#(chloroform) ^ ^7}^ ^ ^ 4t:ofl ^^^^ 

^7]9\- ^3.^^ Mm <^<>^^^-§-^ ^^^-^S. 

<^^t\-. z^- #^ol DNA^ ^^1 ^iHCQiagen lambda mini kit)» ^^M5l^ 

J0> DNA *§7lA|<l^ ABI 377 DNA sequencer (Applied Biosystem)^ <>]-§-^}5^-^^ , ^1 

CAP2 sequence assembly system^ '«>>-g-«>«^ ^el*>^, >*=1^al5ife BLAST, SMART, 
PROSITE 3-5^31 a.BlS(motif) Clustal W HS.ZL^^ a>-S-*V5^c).. 

8i> A» A>^*H ^^Bl^tb ^-f . S- 1^ «^ A ^ B* 

<82> ^ ^^s^ i^^^l ^^^el-^ n SS-H-B]^ # 8847bpSl 3.71 S., <^7]M^^ A-1<tiai^ 

<83> 3) ^ «V<^1 ""cf^ 

<84> ^ ^x^^ 2:^ ^Hl ^^^^ ^€ '^J^* ^"y^>7l 5fl^1 
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«S> 3-1) ^ =S.S.B]S1 ^ofl ^^sjfe 

«6> -g: ^r^S] iES.2.B^Sl ^^^^^ ^^l^^S. ^^^^ ^ 

^(Northern analysis)^ ^^^VS^. 

^0.5. s.^ ^^^i}-7)l 6^^6fl tfl^ ^wl^VSSm-. stSti.^^ 

^V-S-^H <^S^ ^^o^ 3^;;,] Al^] ^2^6\]A^ -^s.^^^ E mRNA^I ^«fl, 

-a^, ^, 5^1, ;^>^ ^ ^z\c\] tfl^ RNAofl tfl«fl cf^ui). :^ol ;^ 

<88> 6>7l-S.^( agarose) 0.7g^ 250m£ -§-^^ #sl-^aL<*ll ^^'^ 58 me^ 

^7>*H, ^;^>5ll^;<;HlA^ ^^^gr] i-oi ^ eoTCS. -B-^li)^ ^s<^lAi ^%t[. o}7}s.±i 
. ^£7} 60TC ^S.S. ^^m-^ ^. 10 >o1-^^f^-g-^ (running buffer) S^>::^7l1 

t7}^}jL, ^7>S. 11.9m«^ formaldehyde)* ^7>*H 1 >S.#^i3l]*1:= 

o]^ ^ -§-^* §Wl^>^cf. ^^]^ €7l<^^7l^ofl -^-71 -g-^* 20^ ^£ «<3-^l«> 

<89> mi6fd. 10 >o1^^'^-8-^ 2.5M. JE.#<^cll-Sl= 4fd. S.^o}^]^ 

(formamide) 12.5a4£* ^ ^^*H . 65t:«l|Ai 5^:?]: 7>^^ ^ ^<H]a-1 i^zJ-aI^c}-. -^7] 
^l^o)] ^ S.^ ^^-§-"5i^ (gel-loading buffer) 2.5/ie» ^7>^>c^ ^ 50 ^ 5^ 

^ ^]el ^7l«:g^Al^ ^d\] s.^§>o^ 1 x>l-^J&#-g-'snoilAi 120 V/cmS- ^7l<^## 
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^7l«^-S- ^, 0.05 N ^-tV^M-H^ -g-^<Hl 10^ ^s. ^7}^o]. o]^S] ^ol3i|.^oflAl 

€^ pH 7.5^ 0.1 M Belrit -§-«i^<^l 30^:?V ^7>^JL, 20 >SSC -§-^(3M 

0.3M ^s|-^l:^5llolH(sodium-citrate), pH 7.3)ofl ^ 30^ 7>^ ^7>^ ^. ^^=0] 
^^S. *>:^€ <5l-§-*H RNA§ ^<^17> ^Vt 13:^^^^ RNA ^ 

^, 68'C2l *j-^«]:^7lollAi (shaking incubator)<Hl 1^]:?]: o]-^ ^^^>^rf. o]:^, .g. 

nBfliflJl ^S.w.7> f--^^ ^^^^-§-^ 15m«^^ 51^*><^ 68t:^ ^^^-§-7H1>H ^* 

<92> ^A^^ ^]^-§-^ 1(2 XSX. 0.1% SDS)* 51:^l-gfl7M 30^:^ ^M.^'^-^ 

M]^^■JL, o]^ 55'C<flA-1 >^fl^-§-^ 2(0.2 >SSC. 0.1% SDS)^ 51^1«fl7H SO^tt 15«.e11^* 
^*>S|i^. -^^"Hl^^-i ^^-^l :^>7l«j-A>7l^'g (autoradiography)^ ^19 

*M se^l n mRNA^ v]^^JL, ZL £ H i4Hi-i^$ii=1-. 

<93> £ 3a6ll i^-E^-id: wl-sl- ^o] izfl^^o] oMe] mRNA-g- S.^- S^ofl>| JL^T]] -£ 

3b«^ i^-Ej-id yV^s)- ^^1 ^ *H ^^s)^ n mRNAfe ^^^^i 

^ ^o]^ o.^ ^^S)^x4(£ 4b). 

<95> 3-2) ^ ^^51 HS.JS.Bl si 3:^ *H ^^^^ 1}-^^^ ^91 
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sfl^l 2:^0^ 5^2^:^ ^«1^><:^. «^1^S.#b1<^ (Histoclcar) -§-^o|l ^ 10^ 

^. 3% ^-^^^ pj)^^ ^ 0.1% ^-B-^Vfe 0.05N ^^(pH 2.25) 

<98> ^^-i- TBS ^#^(0.05 M Hsl^, pH 7.4, 0.85% *§5|-M-H^)^ «^l-§-^<^ 5^^ 

^. 1:5^ ^ ^-4^^ TBS<^>^-1 (blocking) ^-§-* ^ 

<99> 1:^53^ 1:500^ «J-^]» s)^^ TBS«^1 *>*^ -^«?> ^7>^^i::]-. o] 

(polyclonal antibody)* >»->-§-^^^t^ , ^-^^ tfl^L^-^S. ABC l^J-^^ '^V-g-^ 

:ioo> i^} -B^^] ^^o.^ XBSS 51-5^ 2^ >^fl^^><^ ^. wV 

^1i&-fl(biotin)ol 2^1- ^J-^l^l- 30^:?> ^-§-Al^cf. o]^ TBS^ 5^^ 3^ 

^. ABC ^1^3)- 30^^ ^-l-Al^cf. cfAV TBSS. >^)^*>ul, 1% HBl^(Triton)-X 100^ 

^-fr*>^ PBS5. 30^ ^^<^ § ^, 0.5% DAB(diaminobenzidine) ^ 0.01% :Bj-'i>5l-^di-I- ^-fr 
■s}^ 0.05M mel^i ^^^(pH 7.6)^ ^^^l^t^ ^^ ^-§-^ 4:.*j^].^t:^ 

:101> ^^ ^-§- ^, #5. >^l^*>al l-^Al^lJl i^>^^^ ^, ^^^li]:^ ^ol]A-1 
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53> 3-3) =S.H.Bl 3:^ ^<^1 

-^o] ^o.^ <a:^;^ -g- H^S-Ej *H ^^^^ ^^-^^^ 

-a^l 4^^^ ^^]^ 43.^^ (Laser scanning cytometry: ^l^V 'LX'^V 

.05> 5fl;^l l3-^3:2^^ ^7\] ^<>|, liBg/mA #e]-7lli-|-^1 Bl-<a I (collagenase type I , Sigma), 
0.51 iDg/m£ ■5rl^^S.i^t:f:*l1(hyaluronidase, Sigma), 50//g/m« ^^t^V^^I^ (gent ami cin)^ ^-B"*} 
^ DMEM/F12 afl^UGibco)*^ ^7>*>JI 37t:«^>«=1 I'^l^ ^^^-^-ir T^li^V^^. 

i06> PBS^ ^, 60m M-^^ i=3-(Milipore)^ ^>-§-*H €■ ^^^^bI* ^^l^fl^, -^^^ 

>^lil:* 0.1% ^e>€^S. Lab-Tek ^l^^l ^&|-o]:= (Nunc)<^l ^b^-<^1 

c6() >^mi-^ %}7}^ PBSS. ^, ^>7]-S: T^^^S. 15^^ JL^^]^]^. 0.1% B 

Bl^-X 100 10^^ ^51*1-51^. 

107> ZL^^^ M]S.'S:^ 1% BSA» ^-fr^Vfe PBS -§-^<^l^i l^m ^'?> IrS-^J^l^l^l, ^7) ^a] 
c^l 1^ 3-2)«Hl^i y^]2i^ -B-^l-e^-^ n i=V^#^*^^l» 1:100.^5- ^^tb -§-^<^'^i 2^1:?]: 
.^13.*^ PBSS. ^, FITC7> IgG 2:5:> -sj-^KCappel 
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Laboratories)^^!- ^-l-'^'mt:!-. <5H. #^tfl^^As.>H 2:^1- ^^1^ ^-§-a]^ 

108> 0.1% B€-20* f-B-*>^ PBSS. 3^ >^fl^^ ^. ^^1 4^ 50;^/ 

ml PKpropidium iodide)^ «g>iqsV^c]-. lSC ^^-"-l 488nm^ eflolx-ls 
3., FITC^ ^-f 530nn)olI>H. PI^ ^-f 570nm c>1-8-*H ^%*>ja 

n* ^^^>^ tfl^ 5- 5b. -B-^#2i-?l n» ^^^^ «^^><il5L^ ^^sm 

^ £ 5c<^l 2^-2^- i4El-i41^tq-. 

:i09> £ 5b<^ v}si\. :y-o-|, ^^Afl5L^ 8-14% ^£7> -B-S^al-?! E* 

t^. £ 5c«^l^i tfl^l- ^^^>31 ^I^Vfe ^-J+'^fli^* 

^^S. ifl^ ^^J^^^^l 5~25mg/«^ Dfl-f ^7]si|- ^ 

^ ^ ^ Sit^. 



ciii> [^AHl 2] ^ 1:^ ^B] pUP2/hEP0^ ^12: 



72-29 



77256 %:^ ^^^V: 2003/11/11 



113> pBluescript SR(-) ^^M: ^7] ^a1<^1 is^ 2)<^]^^ ^e)^ ^ 

m 4)* ^<a*>^t:|-. 

?i n =s.s.Bi5^ ^<iji EPo» ^^^>ii pup2/hEP0-2.s ^^-syjL, 2002 

\i 10-S 17^ -B-^:4^^<^ 7l^«iS KCTC 10352BPS. 7]^^^t]., 



:115> [-MaHI 3] ^ ^B] pUP2/hEP0» i^tb ^^^^ ^12: 

:116> 2<flA:1 ^ ^ig^ pUP2/hEP01- £"3^ ^^^^ 1=1-^^ ^ 



cll7> 1) -^^^21 ^fl#| 

cii8> ^^^^ ^ll#l«1-7] 3"^ ifloj] PMSG» ^<^*>31. 2^ ^ 5^1 

"^1 hCG» ^<^^ ^. SuflAl^cj-. SLHfl SL^ ^ofl >S^oil^i #Blll 

(piug)7> ^s^^^^fe^m *^-^» ^^^>^4. 

<119> ojAl^ :^o.^ ^o]^ ^^^^ 5q3l|-g- 7]-^S. 7^^^}^ 7.}^3] ^^2i 

5L, ^^^S. ^-Br ^-SrS^ ^e^- ^b:|^]-o|c}- 

<120> ^E)tb M2 w)];<loil Jl^:^ ^o|] ^S^^i, ^J£7> iflB^7>fe :5i# 
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2i> M2 Hfl^lS. 2-3 ^Vi^l -'ll^^ ^, 13000rpm«^l>H -^^a^sl^ul, t\.X\ M2 ^^]S. 2 

~3 ^V^l >^1^^H ^'^^^t* -^^^^1=^. ^^ft^ ^el-^ -2.^^ M€ M16 Bflxloi]Ai 

2-3 m] ^, 37r «^^^-§-7is. 



22> 2) ^^€<^1 DNA 

23> til>Hl2L^7l(niicromanipulator)-l- <5l-§-*H, ^7] ^Aj-^l 2-l)<^^i ^fl#l^ ^ 

pUP2/hEP0» ^'U^SX^. 



124> [^aHI 4] ^ S-^aB]^ :5H] oi:^]. EPQ* 'S^^V^ ^^^^ ^S^^ ^] 

12S> >^7l ^Ajo^l 3o||Ai ^^^^ <^l-§-^H . ^ ^S^SL^^ ^Hl 



126> 1) ^^^^ ^i^S] 

128> 6^^^ ICR '^^^ ^>#l^m ^. ^-^4 71-^^ 1.5cm 

Slfe ^13^11- ^f'-'d^ ^ 1cm 7>^ ^7fl*>^x:f. ^7ll^7> 
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129> 2) -91^^ tflE^a. AJ^^ 

130 ^-^^ ^ofl ^:;gol ^ol^ .^7^ 3-l)oflAi 



I3i> 3) xfl ol-il 

132> ^A1<^1 2^ 2)<HlAi ^^^^ <^H-§- 3S^^«>11 wfl^-5>5^t:i-. ^>^^m 

Tfls^s. ^S^^q ^7m^, ^^1)^^* ^>-§-^H ^ ^>^2^-5^ ^ 

^<H^si^. 7]-£^ ^ji, :^i-t 

133> ^D]:^ ^l-oflA-l B^-^ ^7fl^>^, \3:^u2f ijf^* ^<>1^7^ ^ov, 

'=>l^-§- 2~3mm -^•y^H tifl*^<J=<^4 ^Ji\s. S^^^tI] 

iflo^ 7l3t ^ 7fl ^ Tifj^S. *>fe 71S71- iflofl ^<a5l^^l 
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4> ^^-71 tfle^a ^ms^^^ ^\^^ ^ ^ ^S^l- ^^*]-7l .^tll, EPOS] 

«s> tfl«fl, EPO ^^^s^ ^^^^ ^^tb ^'=•1 EPO 

^^-^^^ ^^^4r ^ ^ 6). 

36> [^Al<^l 5] ^ ^T^^ m^^^ ><S^S.^^ ^:?V EPO^ 

37> 1) ^ ^^^^ ^i^^ EPO ^"^1 

38> ^ EPO ^<?l^>7l ^^^^ 

B) <^3|-^ ^. HPLC ^^-^ ^^t}^^: ^ ^^S^ A^^^ 2:A>«>71 ^"gfl, 

39> S. 7a^ ^7]^^:i3l- ^ £ 7b^ ^^^:bJ-<^1 a>5+ , ^ ^€ 

^^S-^B) ^oflfe EP07V €^:^1)«>^i=l-. 

.40 EPO ^^l^tb ^4. 0.5~lmg/ifte 4^^^ ^^^S. M-bJ-^^^c-)] , o]el-|j. 

^^^-gr 71^^ ^^^^^l-^Hl^i 1- ^ ^fe ^-H- ^^^<^1 «l«fl 

oil ^mm] ^ 4^ 

i42> 2) -g- ^^^^ ^5^^^E-1 EPO^ 'SbI*^^ 
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EPO» EPO Sl^A^ol ^^i<^ ^7mul ur<f^5l^. oH, til5I?<^^ ^91 EPO 

.44> IS. 1] 



«ii"y=>'i?!- 








KBS+^ ^^Sj EPO 


24 


38.5 d6.8 


54.9 :M.3 


58.2 d6.6 


72.1 :M.7 


48 


21.6 dSA 


39.9 :E.9 


50.0 :B.4 


60.4 :S.5 


72 


10.0 :i&.6 


20.8 dil.7 


39.6 £.8 


53.9 M.O 



145> s lofl uj-E^id: «>5Jf ^<^1. ^ ^^^^ ^S^^ 4i^<H)Ai ^5^^ EPO^ 

tfl«^l ^<H^-1, EPOJa.tq- ci ^B|-tflfe ^o_s. 



^ upii =s2.E^s^ EPO ^s^* ^tfl^-i- ^ ^^ Ai^E^^ 

*>7l plF2/hEP0 ^B^ofl 'id^^ -B-^^> ^ 2:^"?1^>» iE.'a^H ^^^^ ^^^l 

1-1) plFII/hEPO-Neo 



72-34 



" 10^^^77256 ^^y- 2003/11/11 

i> UPII ^-^^ ^ >Hl3E.^(cell line) ^^^1 Ju^^ 

pup2/hEPo ^'^^^ puP2/hEPo-Neo ^]2i^'^t^. 

•2> i^liLo><^l'il ^-^^^ -n-^^V* 'S7l pE(37P-Nl ^Bi(Cloiitech)* ^^-^S. ^Jl. 

^ He)-olPl(A^^^S 8)^ ^^o^^ SBl-<^H(>H1^^ 9)» >«>>-g-*H PGR ^-§-# T^^*>5I^. 
3> ''•i^^s: 8: 5' - GOmxmXXXJTCAGGTGGCAC - 3' 

54> A-I^^J: 9: 5' - CGATaX}AaK:TCAGTGGMCGA/WiACTC - 3' • 
55> ZL :t4 1.9 Kb^ PCR ^1:* pGEM T-easy ^^^] ^"^^ ^ NotI >ilt!:JL^^ 

#S-^<^1 >^>-§-^ i-il-S-T^H^ ^i^J-^^ -a-^^V ^wl^V^^. 
56> ^ ^^^1 pUP2/hEP0 ^a-sq-g^ ^"^^ -f|-^;<>(ampicillin-resi stance gene) ^-$1 

» Notl3i|- Sail >imJL^S. A]7]^^S.^, ms.^^] A>-g-^ tfjE^l- ^al^:>^4. 

-n-^^>7]- 7l^sl pUP2/hEP0 vector*^] pUP2/hEP(>-Neo ^^1* ;^lS*>^4. 

158> 1-2) I/pUP2/hEP0 

159> UPII SS.a.Bl^ 2:^ ^Hl ^^^-2.3- 4^ "^7] 

, "?l^eil<^1e1 -^^^>» plF2/hEP0-Neo ^B^ol] SS^^j-o^ I/pUP2/hEP0 

:i60> ^#BflolBl -^:^;^>fe ^(chicken)^ B-i-S-^ -H-^7.>(B-globin) -^^:47> i 

pBCl ^Bl(Invitrogen)» ^^.^S. ^>Jl. ^2l-oln^(A^^^J: I0)i4 ^1^*^ 
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= el-o]n^(A-1^^:£ ID* PGR ^-§-* ^^BV^i-^Dl. PGR JL^* ^o]7] ^tj] 2 

(copy)* 

.6i> 10: 5' - TCGACTCTAGAGGGACAG - 3' 

.62> 11: 5' - CICAatSACrCCGTTCCr - 3' 

163> n 2.4Kb^ PGR pGEM T-easy ^'^^ ^ NotI 

i64> ^7lsq- ^H]^ ol^5|]olEl -B:^7:>i4 l-l)5l ^B]* NotI site^ "S^^H, 

I/pUP2/hEP0 ^B)(3E 8)* ^]2:^>^ci-. 



165> 1-3) pUP2/hEP0(WPRE) 

166> upii s^iBl^ tfl^o.^ ^^-^ ^ ^B]l- ^Sfl, 

WPRE -B-^;<>» cf^^q- :g-<^1 plF2/hEP0-Neo ^B^oll £<a^]-o^ pUP2/hEP0(WPRE) ^B]* ;^lS^>^ 
^. 

i67> WPRE -B-€^>» S^^«>7l ^«fl ^e|-olT3l(A-1«g^^ 12)s>|- ^ej-olti^ (a-]^ 

^SL 13)1: A>-g.:&l-o^ PGR ^-§-* ^^^"l-o^cf, 
;168> A-l^HiJ: 12: 5' - AGCAGGTTGTGTTGCTGTrAATCAACCTC - 3' 
:i69> 13: 5' - GTCGAGGAGCGGGAGGGGAAAGAGGCG - 3' 

170 n ^3i|- 0.6 Kb^l PGR pGEM T-easy ^E^o)] ^<gtb ^. -^aH] 2)6D>H 

pUP2/hEP0-NeoSl Ncol >tll^JL>L -¥1^1<H1 t\.X\ >^<^^-^t^. ^7] ^E]* BspHI ^ItlrJld^S. 
l^^H ^>-§--& WPRE §a1-5>^cf. 
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7i> pup2/hEPo epo -b-^/^i- ncoi ;^mjL4i^ ^^*i-<^ ms.^ 

72> ^<i1 WPRE -fr^^V^I- ^Bl» pUP2/hEP0(WPRE) 9)# ^1 

.73> 1-4) I/pUP2/hEP0(WPRE) >fl2: 

74> DPI I ^SSB)^ ^^^^ ^tfl^, ^^51 «?>:^3^- ^ Jl^^^ T^^^ 

S.^ ^ ^Bj# ^7] ^«fl, ^o] I/PUP2 /hEPO(WPRE) 

175> ^7lSil- :y-ol i-2)«iflA-^ ^^]% d]^^o]^ -^^j^Vsi)- 1-3)^ ^E)# NotI siteS. 
^^*Hl/pUP2/hEP0 10)» 

176> 2) ^ ^i^g^ ^B]*o^ Jl^a^ 

178> 2-1) ^ ^1^^ ^El*<^ tflt!: PGR 

i79> ^ ^T^o^ ^^^^] epo -^^^i^ ^^«^>7i ^^b, t^-^^- 

^ PCRCreal-time PGR)* 
180> ^aHI 6<^^^ ^ ^"^^ ^^ 4^^» ^^£<a7lH(transfection 

Kit. Effectene, Qiagen)» ol-g-^>o^ RT4<H1 £S3t!r ^ ^]tflwl|«y=* 7]^ 9l^^ M] 
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5.2^^(stable cell line)* ^^^^cj-.z^- 7\]^ DNA(genomic IMA)» ^#^><^ 

8i> EPO -B-^^V^ ^€^* ^^*>7l 4f^^5l >Hl3tS.-^El Total RNA» ^ RT-PCR 

* cDNAl- cDNA» ^^^S. ^JL EPO^ 91^ ^ 

1}-^ Hel-oln^sq. <^^^ ^B^o]v]^ <^l-8-«M PGR* ^^-Sl-alt^. 

i82> z^-z^-o^ >qlioflA^ #^^* ^^*>7l ^«fl >qi5L ifl«^A-l <g:^^o.^ ^^slfe ■^^:^} 

(house keeping gene)^ GAPDH* tflS^-^S ^]-§-^>c»^ S^M^ ^4^"^* ^^1 ^^^^-^^^ , 
^3)-^ ^^iSS.ZL^'y SAS» ^l-8-^>oi ^T^l^-lH^^Jl 3E IH i4^ifl^cf(pUP2: plF2/hEP0 ^ 
Bl, HF2:I/pUP2/hEP0 ^B] , Pff:pUP2/hEP0(WPRE) ^^ , IW:I/pl]P2/hEP0(WPRE) ^^). 

183> JE 11611 x^iE^y^ vi\-s>\- :y-ol, ^ ^t^^ pl]P2/hEP0 «^b1, I/pUP2/hEP0 

pUP2/hEP0(WPRE) ^B), I/plF2/hEP0(WPRE) ^^S. EPO -R-^^V ^ 

184> s.:gf| WPRE5SI- '?l^^«^lBl» 3E^«>^ I/plF2/hEP0(WPRE) ^B^^ S€^^>* 
i^^W plF2/hEP0 ^^^] sotifl ^^^* q-Bi-i41$ic|-(£ lib). 

.185> vc^B^A^ I/pUP2/hEP0(WPRE) til^^ ^ ^t^o^ ^E]*^ EPO^ ^5^*^! -B-§-^> 

711 ^>-§-€ ^ 

:186> 2-2) ^ ^1^21 ^Bl-i-oJl tflt!: ^fl^^ 

:187> ^ ^T^o^ ^El*ol] oj^ gPO ^^^2^ ^^^* ^^•5>7] , ^^3i\. :^o] 



10J^|P77256 #^ ^;^>: 2003/11/11 



NP-40<>1 ^^^(lysis buffer)*^!) ^JL 2,^^ ^^^}^ ^^^^ 4^#*>^t^. 

89> z^-z^- 40figO^ ^^^^ SDS-PAGE ^7l<g^^o^ PVDF ^^S. ^o]^]^ ^. EPO 

» ^2i^v<^ EPO ^"^i^v^^. EPO ^^^7] ^n, 

(Actin)"^ tut}- tfl3:^o.s. Al-§.^7|] 2^Vt^l^ t^l ^^^}^^-. 

;^1 = S.ZL^^ SAS« o]^^}c^ ^^^l^sl^JI £ 11<^ M-E}-xflSicV(pl]P2: pUP2/hEP0 ^B^, 
IUP2:I/plF2/hEP0 ^B^, PW:pUP2/hEP0(WPRE) «jB], IW:I/pUP2/hEP0(WPRE) ^B]). 
•90> S. 12<H1 wl-is]- :g-ol, ^ ^T^^q ^B]#^ plP2/hEP0 ^B], I/pUP2/hEP0 

^^. pUP2/hEP0(WPRE) I/plP2/hEP0(WPRE) ^^S. EPO 

i9i> o]e:]^ ^aH] 7^ 1)<^A-1 uJ-El-vf ^jsJ-SJ)- ^^l^V^ ^<^li^. 

L92> ol-el-A^ I/pUP2/hEP0(WPRE) w]^^ ^ ^ig^ ^b^*^ EPO^ -fr-§-^> 
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[^^^J- 11 

<^i^^^ i> 

gggctaggagtggaatcagagctggcctatgccacagcaacgcagaatccaaaccacatctccgacctacaccagaccgtca 
ccataacacaggatccttaacccactgagcaaggtcagggatcaaacccaaatcctcatggatactagtcgggttcttaacccgctga 
gccacagtgggcactcctgtttttgtttgtgtcttcgttttttggctgcatctgcagcatacagaagttcctgggttaaggattgaac 
ccatgccacagcagcaacccgagccacagcagtgacaacagcctgat cc 1 1 aactgct agaccaccagggaacgccccct caact 1 1 1 
cat gcct tggaaaccctgagt cagt acaacctgacaatngnt tttttttttttttttttt tgcc 1 1 1 1 ct agggccact t cccgcggc 
atgt ggagat t cgcaggct anaggt ct aat cggagct gt agccaccggcc t acaccagagccat agcaacgagggat ccgagccgagt 
ctgcaacct acact acagct cat ggcaacaccggat cgt t aacccact gagcaaggccaggggat cgaacccgcaacct cat ggt t cc 
tagtcagattcgttaaccactgcaccatgacaggaactcccaacctgacaattttatcatttctgcaccctagttgttgagtaatttg 
aaaaattcccaagatgtcaaggtcagtgtgatggttaattttatgtgtcaacctgactaggccatgttgcccggatgtggagtcattg 
ttattctggatgttactgtgaagatatgttttggatgaaattaacatttaaatcagtggggggaaaaaaagaagttctcgttctggtg 
catcagaaacaaatccgactaggaaacaagcggttgcaggttcgatccctggcctcacttagtggagtcaggatctggcgttgccgtg 
agctgtggtacaggtggcagatgcagctcggatctagcattgctgtggctgtggtgtaggccagcagctgtagctctgattaaacccc 
aagtctgggaacctccatatgccgtgggtgtggcccgaaaaagcaaaaaataaataaataaataaatttaaaccaggggattttgagc 
aaagcagattaccccataatatgggtgggtctcatcaagttcattgtaggccctagtggaacaaagaccgacctccaccttctcccca 
tgagaaggaaagaattctgccaaaagaccgccttnggacntaaactgcaactctttcctgagtttccagcatgttggcctcccccatc 
agactttggacttgccaagcctccgcaattgcatgagccaattccttaaaataaatccgtctatatatacacatcctgttggttctgt 
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ttctccagagaaccctgactaacgcagtctgcacccctgaagaccagtggtccccacactcagctgggtgtcacctccaaacactcag 
ccttcctcaaggctctttctagctgtgtcctcctctccccacaacagctgtttcaaactctcacccctcttcagggcgcaatcccttc 
tcctccctgagtttcctacttcccagagaaagcagagaccttcaggagtgtgctgccttaacttacttccttcatccctcagccttgc 
aaaagtataagctttctctgcaccactgccccattcttctctctgcagacagggtcattcctaaagccaaacgctaatgcctccacct 
ct gat ct gagt cccat c 1 1 1 1 ccc t cct ccagaagc 1 1 cc t cat aaat t c t accccc 1 1 1 1 c 1 1 cct t at ct 1 1 at ct 1 1 gaaaacaa 
aatggaagacagccttcccgttgtggtgcagcggaaacagtggtgccttggaagcgctgggacgcaggttcgacccctggcccagcat 
agt aggt t aaggat ccagt gt t gccacagt 1 1 1 ggct t agat tgaaactgcagct cagat ctggt ccct ggcct gggaact t cat acg 
ccacaggacggcccaaaaagaaaagaaagaaaaaat aaaaaacaaaacagaaaagcct 1 1 cc t gt acccccaat t ccct ccagt t at c 
tctctctttcccttcccagccaagctctgcaaagagcggtctgcacagttctaactctacctcctcccagttggccctggactttctc 
agt ct ggct t c t acccccct cacccgt aggaat ct get ct gaaggacacgcacccc t cacgat cct tggcccagggacat 1 1 1 1 1 gt a 
ccagcct 1 1 caat cct gacct t cat at cat ccgacacct cct 1 1 gt gaaaccct ccat ccact 1 1 ct cc t ggt t cccc t cct aagacc 
cattccgccttcttcagccccctccctccatctgtcctttagatgccgcatttcctagtatcctgtcctgcgcggnctcgtccttccc 
ttccacaactctcttcaaggactcttttctccatgtgcgattttgcccatggcccaccttccctctctttacccagactttcccccgg 
tgctccagactcatagactcaattatgaaaacatagttttcatctgatttgcccaagatatttgcattagttattactgtataacagc 
ttatcccccaatttagtggcttataaaataaacacttattctgagaatcagaaacctaggcaggacatagttggggtctcatgaagtt 
gcac t gaaaa t gt ccccc t gggc t aa t cat acggaggac t gacc 
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agggct ggaggat c t gt t ccaagc t cat t cat t cacat ggccgt aggt t ggagacagct ct t c t ctggat ct t ggcaggagcc t caat 
tccttgtcacgtggacctccccttggagggggtcccatgtcctccatggtgagtaatccatgagagcaaggtggaaggtgccatgcca 
tttaggacctagcctcaggagggacctacgtcacttctgttgtagtctgttggccacacagactaaccctgacacaatgcacccatcc 
atgacctgctgccagtccattctccacactgtttccagaatgatatttacataagtaaaactcctcaaaggcttttgagatttttttt 
cccat t at agt t gat 1 1 at aacct cagaggc t tttgttttctt cagcat aaaaaccaagt t cct t aacat agcat gt aacccact ggc 
caccctgccagtggctagaactctcaccatgtccatccttgaatactgctttctagccaagagctattgtttgcagttcccagaatgt 
gtcgggataactcacatctctgagccttttcatgtgctgttccctcactttggaatatccccttccatttaggaaggctaatgtccat 
teat tntccaaaactcagaagcaaattttttttttttttttttttttttttttttgctttttagggccgaactct cagcat atggagg 
1 1 cccaggt t agccat caaat tggaat t gt age tgct ggcct acaccacagccat agcaacaccagacccaagt cacat ct gcaacc t 
acatcacagatcatggcaatactggatccttaacccactgagtgagcccagggatcaaacacaaattctcatggatactcgccaggtt 
cattaccactgagccacaacaggaactcctctcctttttatggtcacacctgcagcatatggaagttcctgggccagggattgaatct 
gagt ggcagctgt gacaat gccgt at cct 1 1 aat t cact gtgctgggctgaggggnt aaantgcccct cct aaaaaacctgagctgct 
gcagttggattcttaatccactgcaccacaagggggaaggtcaagaactgtcttgccatctctgt at cttatcacct agcat agt acc 
caccatagagaagttgctcaacaaatgtttactgaatgaataaatgcatgagctggagttcccattgcggctcagcagtaacaaacct 
gactagcattcataagaacttgggttcgatccctagcctcagtgggttaaggatgcagcattgctgtgagctgtggtgtaggtcgcag 
acgacact cagat cccacat t gctgt cactgt ggcgcaggccggcct ctgt agct ctgat t cgac t cct agcctgggaacgt ccat at 
gccacaggt gaggccct aaaaagaaat aaat aagcaagcaagt aagcaagcaggcagt 1 1 ct tggt gcct tgt acccctgt ggcct gt 
gt ggt at acaagt aacagc t gat cc at gt ct cagt cat gt 1 1 cc 

72-43 





177256 



#^ ^;<>: 2003/11/11 



ccctcagactacctttcctgccccatctctccctttgacataattggaaaaacaaattcagaattttgtcccactacctttcttgcta 

gctctgtggccttgggaaagctatttattgcctctgagcctctaattttcatctgcaccaaggattaataaaaaggagaggataagat 

gaattacttatattaatatttattgaaccagatactgtgctaggcactcttaaataaattagcttgagtgatagtcatagtatcctgg 

tgagacagattttttttttccttttatggttgcacgtgcaacatatggaagttcctgggctggggtcgaattggagctgcaggtgctt 

gcctatgccacagccatggcaacatcatatacaaaccgcacctgtgacctacaccacagattgcagcaacgctggatccttcacccaa 

ggagcaaggccaggaatcaaatgtgcatcctcacaaacactatgtccggtttttaacccgctgagccacaccaggaactccatggcga 

gacagat 1 1 1 at act ct gt ct acagaagaggaaagt gaagc t cagaat ggt t aggt aggt aact t ggccaagat caaaaaat t caaag 

aagat 1 1 ggggcaagt ggtgat at catggcagcat t agaaaaaat aaagaagcat ccact tgt 1 1 1 ccaacact gaacaactgagat t 

ttcttactctcacagctttttccagcttcatatccaaggacagacgctctgccattttcccatcagaccaatatttgctgaacactgc 

acctttacttttaggtccaagtcaccaggggttttcccagtttgctcctacagattctgacactatctccacattttttttgcacctt 

t at 1 1 1 aaagcat 1 1 1 1 at acct gt cat acct t get agat aaatgggaaggaat gaat c 1 1 cccat 1 1 at aggt gagaaaat t gaggt 

t caaagt gact caccaaaagt cat at agcat cac t cct caacaggaggacagcagt ccccaccagagggt aacat gt ccat ggagcc t 

agtggacacatttttctaactgactgggaagcagcagagtggtattgtgaagggggaatcataggtatatcaaacagacttaggttct 

gat ccgagc t at t ct get t gcaaacaaccat agt t caat 1 1 aaaaaaaaaaaagaaagaaagaaagaaagaaaggagcccccat cc t g 

gtgcagtggaaacaaattcaactaggaactgtgaggttgtgggttcgatccctggccttgctcagtgggttaaggatctggcgttgcc 

atgagccgtggtgtaggttgcagactcaactcagatctggcgttgctgtgactgtggctgtgatgtaggctggcagctgtaactccgg 

1 1 agaccccagcc tgggaacct ccat atgcaacct ccat at gcggt gggtgt ggccct aaaaagaaaaaaaaaaaaaaaagaggaat t 

cccttatggctcagcaggttaaggatctggtattgtcactgctg 
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t ggct ct agt t acagccat agt gcaggt t caat ccct ggcccaggaacgt ct gcat cccacaggt gt ggccaaaaaagaaagaaagga 
aggagt t c t gt tgt ggcacaat aggat t ggcaacat c 1 1 aggagt ac t gggacacaggt t caat ccct ggcccagcacagt gggt aag 
gagccagt gt tgctggt caaaaaagaaaagaaaaagt accat agt t agagt aaat ct gt 1 1 1 aggagct at t ct 1 1 ggggcagaacag 
agagatcaggagctccttgagagcagaaacttacctttacatccctcgtgcctagcacggttctaggggcatacctggtatttaataa 
at at agccaact ggat aggggat t ggaaggaaagagcaggggagggaact t gagt gagt t gaaaaat t gagaat ccaaaggggagaca 
gcc t agaaagagt aggt ccaagaaagagat cccaggcat 1 1 gt ggccct ggt t ccc 1 1 1 1 1 ccaagccat gaggaaat cct cagagga 
acagagtgctgtggctttaaatgacttcagcgttgtcaatgaatctgctcggctaaaagagttatcctcttgctccttcgcttgtcct 
ccccctcctctcagctccccaaacccttctcggctgctgtgatgggataattagatgcgagagctcagcacagatgatgctccagttg 
cc t agcaact aatggt 1 1 ccat ggagaccgcaaagcacagcct ccagagcagccagt gagcagct cggcagggcagggagaagacgca 
act c t cagct cct ccagaaacct ggggagggccaggagt ggggaagaagggggggat cggagggct t aaaggcacaggcccct ct t at 
cctcttaaaatctggtcagagctctgccctcccctcccctactctgtcccactcataatttcagatggagttgggggcttaggagtgg 
acccaacacaacctaccctgcaataaacccaaccttctttctgcttctggtttgtggctgaaaatggnaaaagaaatctcccaagtgc 
aagtgtaaacancntcctgggttggcaatgggatctgaagagtactaagatccctcagacctggaattccaccatttagtctttccct 
ctctccaaagttctcaatgtgcaaaagatcctctttcagtttgcagagcaatgataggatcttctaaaaggagacaaaagccaaggtg 
caggaaaaat agaat t cagt t ct t cacccaaaggcagcc t gt cc t gggagacaggggt gaaacact t ggt cct gat ct ccat cagagg 
atccagagtgtgtgtgtttgttgctggggagggggacacaatatagagcatctggtgactcaaagtatgtgcctcccagagtagcatc 
aat caat gt t acct ggaagc 1 1 gt t agaaat gcagaat 1 1 caggct t cacct cagacccac t gaat cagaaact gcat ct t aacaaga 
t ccct cat gat t cat acgcacat t aaat 1 1 ggagaagcgct gac 
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ctgagaccctcctcctctctgcttgggcccatagttctacctttattgtcacctcgtctcacctcgtgctcataccccaggctttgag 
cctacccttccccccatggggaaaggacacaaggccaccagcccctcacttccctaccaggaccctggccctcctctgggactggaga 
aggacaaagaggaccccctctgtggaggtctacgacctctcctgaccaagtagtccactcaccacaagtggctctacctctctgagtc 
tcagtttccacatccacaaaaggtggccaatgctatctgccacccagaatggctgtgagggtggagcaggcaaagcctctgtgccatc 
agagaaattgtgtctctttttcattttctcccagtgggtttctttctcgtctttattcttttttttttttttttttcctgtctgttgt 
at 1 1 1 1 agggccgtgcctgtggcat acggaagt t cccagggt aggggt ccaatgggagctgt agccccgggcct acgccacagccaca 
gcaatgtgggatctgagccacgtctgcaacctacaccacagctcacggcaacaccagatccttaacccactgagcaaggccagggatc 

gagcccacgt cct catggat get agt t gggt t cgt t aaccgct gagccatgat gat aact cct ct 1 1 ct at t ct 1 1 agt cacaaacag 
tcaacaaaggttgctgaccaaggctgatcgtgcccaccccccagccccccagactgggccagtgcccaccccttgggtctctctggaa 
atcctgcccagcatcaattggctccactctccaggaggatgggaagccctgtggcccctgggactcacacccctctgcatctcccaga 
gtgcaggacctggtcttcaggagacaccaagaactggctcccccggctctgctgcccccaccccctactaccagtttctctcccattc 
ctgcccagtccaggccccctggggttactctcctctctctgtacaccagtgcaacctcagaacctgcttccctcctgggaacacccac 
t accacgtgggagaaggggt cgt ct aggggt tgggccccagat acact t gt aagcaggaacacacgagccct t acatgt gggtgt ccc 
ggaagaagggggt 1 1 1 ccaccccccgct 1 1 agt caccct gcccct ct gcagct gcctgagccaccaagacccagccaaggt ct cct gc 
cttctggcctgagggccagctccccatcctgaaaaacctgtctgggggcctcccctgaggctgtagggcccaaggcctcccctgaggc 
tgtagggcccaaggggcaggttgaacaggattcccctctggcccctcctacccccaggacaaaaccagagccccaggacagggcctca 
cttgcctcaggaaaccacagcttgccagcacccagcccagcaccagcccagct 
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^. fe^^. ^l^^ii^. 7llwB«S #«?i^o]7l- «go^i^ 7]:^^ :^7]-^ ^ 

3] 

7lAi^* ^^1-2.^ 
I^^^J- 4] 

^1 3*J-«^ ^I'^'^i. tl^ EPO(erythropoietin)«g^ ^^-2.3. *m ^€ 

5] 

^1 4^^1 KCTC 10352BP^ 7]^:^ pUP2/hEP0 

[^^*^ 6J 

^] S^l -H-^^K selective marker)^ A-^-g^S 5^ til^t.>o]Al 

"^■^^ -n-^7>(neomyciii-resistant gene)* iE.^«l-c^ , UP2 H.S.S-B]S] 5' ^o)] /^^^Ji 6^ ^ 
^511^1^1 (insulator)* 5L^f-# ^^^S. *>fe I/plP2/hEP0 ^B] 

<'H*i^^ 5> 

gcggccgcgcgcgt caggtggcact 1 1 1 cggggaaatgtgcgcggaacccct at t tgt 1 1 at 1 1 1 1 ct aaat acat t caaat 
atgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtcctgaggcggaaagaaccagctgtg 
gaatgtgtgt cagt t agggtgtggaaagt ccccaggct ccccagcaggcagaagt 
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atgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagcatgcatc 

t caat t agt cagcaaccat agt cccgcccct aact ccgcccat cccgcccct aact ccgcccagt t ccgcccat t c t ccgccccatgg 
ctgactaattttttttatttatgcagaggccgaggccgcctcggcctctgagctattccagaagtagtgaggaggcttttttggaggc 

ct aggct 1 1 1 gcaaagat cgat caagagacaggat gaggat cgt 1 1 cgcatgat tgaacaagat ggat t gcacgcaggt t ct ccggcc 

gcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccgccgtgttccggctgtcagcgcagg 

ggcgcccggt t ct 1 1 1 tgt caagaccgacctgt ccggtgccctgaatgaactgcaagacgaggcagcgcggct at cgtggctggccac 

gacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgccggggcaggat 

ctcctgtcatctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacct 

gcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacga 

agagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgagcatgcccgacggcgaggatctcgtcgtgacccatggc 

gatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattcatcgactgtggccggctgggtgtggcggaccgctatc 

aggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgc 

t cccgat t cgcagcgcat cgcct t ct at cgcct t ct tgacgagt t ct t ctgagcgggact ctggggt t cgaaatgaccgaccaagcga 
cgcccaacctgccatcacgagatttcgattccaccgccgccttctatgaaaggttgggcttcggaatcgttttccgggacgccggctg 
gat gat cct ccagcgcggggatct catgctggagt t ct t cgcccaccct agggggaggct aact gaaacacggaaggagacaat accg 
gaaggaacccgcgct at gacggcaat aaaaagacagaat aaaacgcacggt gt tgggt cgt 1 1 gt t cat aaacgcggggt t cggt ccc 
agggctggcactctgtcgataccccaccgagaccccattggggccaatacgcccgcgtttcttccttttccccaccccaccccccaag 

1 1 cgggtgaaggcccagggct cgcagccaacgt cggggcggcag 

gccctgccatagcctcaggttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcct 
ttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtccgatcg 
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<>H^^^ 7> 

t cgac t c t agagggacagcccccccccaaagcccccagggat gt aat t acgt ccct cccccgct aggggcagcagcgagccg 
cccggggct ccgct ccggt ccggcgct ccccccgcat ccccgagccggcagcgt gcggggacagcccgggcacggggaaggt ggcacg 
ggat cgct 1 1 cct ctgaacgct t c t cgct get c 1 1 1 gagcct gcagacacct ggggggat acggggaaaaagct 1 1 aggc t gaaagag 
agatttagaatgacagaatcatagaacggcctgggttgcaaaggagcacagtgctcatccagatccaaccccctgctatgtgcagggt 
catcaaccagcagcccaggctgcccagagccacatccagcctggccttgaatgcctgcagggatggggcatccacagcctccttgggc 
aacctgttcagtgcgtcaccaccctctgggggaaaaactgcctcctcatatccaacccaaacctcccctgtctcagtgtaaagccatt 
cccccttgtcctatcaagggggagtttgctgtgacattgttggtctggggtgacacatgtttgccaattcagtgcatcacggagaggc 
agatcttggggataaggaagtgcaggacagcatggacgtgggacatgcaggtgttgagggctctgggacactctccaagtcacagcgt 
t cagaacagcct t aaggat aagaagat aggat agaaggacaaagagcaagt t aaaacccagcat ggagaggagcacaaaaaggccaca 
gacactgctggtccctgtgtctgagcctgcatgtttgatggtgtctggatgcaagcagaaggggtggaagagcttgcctggagagata 
cagctgggtcagtaggactgggacaggcagctggagaattgccatgtagatgttcatacaatcgtcaaatcatgaaggctggaaagcc 
t ccaagat ccccaagaccaaccccaacccacccaccgt gcccact ggccatgt ccct cagtgccacat ccccacagt t ct t cat cacc 
tccagggacggtgacccccccacctccgtgggcagctgtgccactgcagcaccgctctttggagaaggtaaatcttgctaaatccagc 
ccgaccct cccc t ggcacaacgt aaggccat t at ct ct cat ccaact ccaggacggagt cagt gaggat ggggc t c t agagggacagc 
ccccccccaaagcccccagggat gt aat t acgt ccct cccccgct aggggcagc agcgagccgcccggggct ccgct ccggt ccggcg 
ct ccccccgcat ccccgagccggcagcgt gcggggacagcccgggcacggggaaggt ggcacgggat cgc 1 1 1 cct ct gaacgc 1 1 ct 
cgctgct ct 1 1 gagcct gcagacacct ggggggat acggggaaaaagct 1 1 aggct gaaagagagat 1 1 agaat gacagaat cat aga 
acggcctgggttgcaaaggagcacagtgctcatccagatccaaccccctgctatgtgcagggtcatcaaccagcagcccaggctgccc 
agagccacatccagcctggccttgaatgcctgcagggatggggcatccacagcctccttgggcaacctgttcagtgcgtcaccaccct 
ctgggggaaaaactgcctcctcatatccaacccaaacctcccctgtctcagtgtaaagccattcccccttgtcctatcaagggggagt 
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ttgctgtgacattgttggtctggggtgacacatgtttgccaattcagtgcatcacggagaggcagatcttggggataaggaagtgcag 

gacagcat ggacgt gggacatgcaggt gt t gagggct ct gggacact ct ccaagt cacagcgt t cagaacagcct t aaggat aagaag 

ataggatagaaggacaaagagcaagttaaaacccagcatggagaggagcacaaaaaggccacagacactgctggtccctgtgtctgag 

cctgcatgtttgatggtgtctggatgcaagcagaaggggtccatgtccctcagtgccacatccccacagttcttcatcacctccaggg 

acggtgacccccccacctccgtgggcagctgtgccactgcagcaccgctctttggagaaggtaaatcttgctaaatccagcccgaccc 

t cccctggcacaacgt aaggccat t at ct ct cat ccaac t ccaggaacggagt cagtgag 

[^^^J- 71 

-^^M, EPO -B-^>^1-^ 3' ^<^1 >H^^3: 7^ WPRECwoodchuck hepatitus virus 
posttranscriptional regulatory element)* ^^^S. pUP2/hEP0(WPRE) ^^ 

<^i^«iJ: 7> 

accaggttctgttcctgttaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctcct 
tttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaat 
cctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccac 
tggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcc 
tgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaagctgacgtcctttccatggc 
tgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccg 
cggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcct 
gt t t cgcct cgggc t cct cgag 
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IF2 HS.S.Bl3i 5" 6^ ^#ell<>lBl* i^^^. EPO -^^^V^ 3' ^<^1 

Ai<g^J: 7^1 \VPRE* i^^* ^^-^ I/pUP2/hEP0(WPRE) 
[^^^J- 9] 

101 

[^^^ 111 
121 
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Porcine UPlI promoter : 8847kb 

[S^ 21 
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NotI 



3 

■■«» ■wil l 

Sail 



l/pUPII/hEPO (IUP2) 



91 




NotI Sail 

pUPIimEPOAAfPRE (PW) 

10] 




Sail 



Noll 



l/pUPll/hEPO/WPRE (IW) 
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3 SM pUFZ hi|i2 PW IW 




pUP2 
IUP2 
PW 



1.331047 
2.35±1^ 
11.06±0.06 
65^g±21.71 
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01 

o 



^ CM 



Q. E 



EPO 



ACTIN 




pUP2 IUP2 PW IW 



<110> CHO-A PHARM CO., LTD. KIM, Jin Hoi <120> Porcine uroplakin II 

promoter and the production method of useful proteins using said promoter < 

130> 03P-142 <150> PCT/IO? 1020020067856 <151> 2002-11-04 <160> 13 <170> 
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Kopatentin 1.71 <210> 1 <211> 8847 <212> DM <213> Sus scrofa <220> 
<221> promoter <222> (1)..(8847) <223> porcine uroplakin II promoter <400> 



1 gggctaggag tggaatcaga gctggcctat gccacagcaa cgcagaatcc aaaccacatc 


60 


tccgacctac accagaccgt caccataaca caggatcctt aacccactga gcaaggtcag 


120 


ggatcaaacc caaatcctca tggatactag tcgggttctt aacccgctga gccacagtgg 


180 


gcactcctgt ttttgtttgt gtcttcgttt tttggctgca tctgcagcat acagaagttc 


240 


ctgggttaag gattgaaccc atgccacagc agcaacccga gccacagcag tgacaacagc 


300 


ctgatcctta actgctagac caccagggaa cgccccctca acttttcatg ccttggaaac 


360 


cctgagtcag tacaacctga caatngnttt tttttttttt tttttttgcc ttttctaggg 


420 


ccacttcccg cggcatgtgg agattcgcag gctanaggtc taatcggagc tgtagccacc 


480 


ggcctacacc agagccatag caacgaggga tccgagccga gtctgcaacc tacactacag 


540 


ctcatggcaa caccggatcg ttaacccact gagcaaggcc aggggatcga acccgcaacc 


600 


tcatggttcc tagtcagatt cgttaaccac tgcaccatga caggaactcc caacctgaca 


660 


attttatcat ttctgcaccc tagttgttga gtaatttgaa aaattcccaa gatgtcaagg 


720 


tcagtgtgat ggttaatttt atgtgtcaac ctgactaggc catgttgccc ggatgtggag 


780 


trattffttat trtffcatfftt actertsaaea tatgttttgg atgaaattaa catttaaatc 


840 


agtgggggga aaaaaagaag ttctcgttct ggtgcatcag aaacaaatcc gactaggaaa 


900 


caagcggttg caggttcgat ccctggcctc acttagtgga gtcaggatct ggcgttgccg 


960 


tgagctgtgg tacaggtggc agatgcagct cggatctagc attgctgtgg ctgtggtgta 


1020 


ggccagcagc tgtagctctg attaaacccc aagtctggga acctccatat gccgtgggtg 


1080 


tggcccgaaa aagcaaaaaa taaataaata aataaattta aaccagggga ttttgagcaa 


1140 
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agcagattac cccataatat gggtgggtct catcaagttc attgtaggcc ctagtggaac 
aaagaccgac ctccaccttc tccccatgag aaggaaagaa ttctgccaaa agaccgcctt 
nggacntaaa ctgcaactct ttcctgagtt tccagcatgt tggcctcccc catcagactt 
tggacttgcc aagcctccgc aattgcatga gccaattcct taaaataaat ccgtctatat 
atacacatcc tgttggttct gtttctccag agaaccctga ctaacgcagt ctgcacccct 
gaagaccagt ggtccccaca ctcagctggg tgtcacctcc aaacactcag ccttcctcaa 
ggctctttct agctgtgtcc tcctctcccc acaacagctg tttcaaactc tcacccctct 
tcagggcgca atcccttctc ctccctgagt ttcctacttc ccagagaaag cagagacctt 
caggagtgtg ctgccttaac ttacttcctt catccctcag ccttgcaaaa gtataagctt 
tctctgcacc actgccccat tcttctctct gcagacaggg tcattcctaa agccaaacgc 
taatgcctcc acctctgatc tgagtcccat cttttccctc ctccagaagc ttcctcataa 
attctacccc cttttcttcc ttatctttat ctttgaaaac aaaatggaag acagccttcc 
cgttgtggtg cagcggaaac agtggtgcct tggaagcgct gggacgcagg ttcgacccct 
ggcccagcat agtaggttaa ggatccagtg ttgccacagt tttggcttag attgaaactg 
cagctcagat ctggtccctg gcctgggaac ttcatacgcc acaggacggc ccaaaaagaa 
aagaaagaaa aaataaaaaa caaaacagaa aagcctttcc tgtaccccca attccctcca 
gttatctctc tctttccctt cccagccaag ctctgcaaag agcggtctgc acagttctaa 
ctctacctcc tcccagttgg ccctggactt tctcagtctg gcttctaccc ccctcacccg 
taggaatctg ctctgaagga cacgcacccc tcacgatcct tggcccaggg acattttttg 
taccagcctt tcaatcctga ccttcatatc atccgacacc tcctttgtga aaccctccat 
ccactttctc ctggttcccc tcctaagacc cattccgcct tcttcagccc cctccctcca 
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tctgtccttt agatgccgca tttcctagta tcctgtcctg cgcggnctcg tccttccctt 
ccacaactct cttcaaggac tcttttctcc atgtgcgatt ttgcccatgg cccaccttcc 
ctctctttac ccagactttc ccccggtgct ccagactcat agactcaatt atgaaaacat 
agttttcatc tgatttgccc aagatatttg cattagttat tactgtataa cagcttatcc 
cccaatttag tggcttataa aataaacact tattctgaga atcagaaacc taggcaggac 
atagttgggg tctcatgaag ttgcactgaa aatgtccccc tgggctaatc atacggagga 
ctgaccaggg ctggaggatc tgttccaagc tcattcattc acatggccgt aggttggaga 
cagctcttct ctggatcttg gcaggagcct caattccttg tcacgtggac ctccccttgg 
agggggtccc atgtcctcca tggtgagtaa tccatgagag caaggtggaa ggtgccatgc 
catttaggac ctagcctcag gagggaccta cgtcacttct gttgtagtct gttggccaca 
cagactaacc ctgacacaat gcacccatcc atgacctgct gccagtccat tctccacact 
gtttccagaa tgatatttac ataagtaaaa ctcctcaaag gcttttgaga ttttttttcc 
cattatagtt gatttataac ctcagaggct tttgttttct tcagcataaa aaccaagttc 
cttaacatag catgtaaccc actggccacc ctgccagtgg ctagaactct caccatgtcc 
atccttgaat actgctttct agccaagagc tattgtttgc agttcccaga atgtgtcggg 
ataactcaca tctctgagcc ttttcatgtg ctgttccctc actttggaat atccccttcc 
atttaggaag gctaatgtcc attcattntc caaaactcag aagcaaattt tttttttttt 
tttttttttt tttttttgct ttttagggcc gaactctcag catatggagg ttcccaggtt 
agccatcaaa ttggaattgt agctgctggc ctacaccaca gccatagcaa caccagaccc 
aagtcacatc tgcaacctac atcacagatc atggcaatac tggatcctta acccactgag 
tgagcccagg gatcaaacac aaattctcat ggatactcgc caggttcatt accactgagc 
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cacaacagga actcctctcc tttttatggt cacacctgca gcatatggaa gttcctgggc 
cagggattga atctgagtgg cagctgtgac aatgccgtat cctttaattc actgtgctgg 
gctgag^ga taaantgccc ctcctaaaaa acctgagctg ctgcagttgg attcttaatc 
cactgcacca caagggggaa ggtcaagaac tgtcttgcca tctctgtatc ttatcaccta 
gcatagtacc caccatagag aagttgctca acaaatgttt actgaatgaa taaatgcatg 
agctggagtt cccattgcgg ctcagcagta acaaacctga ctagcattca taagaacttg 
ggttcgatcc ctagcctcag tgggttaagg atgcagcatt gctgtgagct gtggtgtagg 
tcgcagacga cactcagatc ccacattgct gtcactgtgg cgcaggccgg cctctgtagc 
tctgattcga ctcctagcct gggaacgtcc atatgccaca ggtgaggccc taaaaagaaa 
taaataagca agcaagtaag caagcaggca gtttcttggt gccttgtacc cctgtggcct 
gtgtggtata caagtaacag ctgatccatg tctcagtcat gtttccccct cagactacct 
ttcctgcccc atctctccct ttgacataat tggaaaaaca aattcagaat tttgtcccac 
tacctttctt gctagctctg tggccttggg aaagctattt attgcctctg agcctctaat 
tttcatctgc accaaggatt aataaaaagg agaggataag atgaattact tatattaata 
tttattgaac cagatactgt gctaggcact cttaaataaa ttagcttgag tgatagtcat 
agtatcctgg tgagacagat tttttttttc cttttatggt tgcacgtgca acatatggaa 
gttcctgggc tggggtcgaa ttggagctgc aggtgcttgc ctatgccaca gccatggcaa 
catcatatac aaaccgcacc tgtgacctac accacagatt gcagcaacgc tggatccttc 
acccaaggag caaggccagg aatcaaatgt gcatcctcac aaacactatg tccggttttt 
aacccgctga gccacaccag gaactccatg gcgagacaga ttttatactc tgtctacaga 
agaggaaagt gaagctcaga atggttaggt aggtaacttg gccaagatca aaaaattcaa 
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agaagatttg gggcaagtgg tgatatcatg gcagcattag aaaaaataaa gaagcatcca 
cttgttttcc aacactgaac aactgagatt ttcttactct cacagctttt tccagcttca 
tatccaagga cagacgctct gccattttcc catcagacca atatttgctg aacactgcac 
ctttactttt aggtccaagt caccaggggt tttcccagtt tgctcctaca gattctgaca 
ctatctccac attttttttg cacctttatt ttaaagcatt tttatacctg tcataccttg 
ctagataaat gggaaggaat gaatcttccc atttataggt gagaaaattg aggttcaaag 
tgactcacca aaagtcatat agcatcactc ctcaacagga ggacagcagt ccccaccaga 
gggtaacatg tccatggagc ctagtggaca catttttcta actgactggg aagcagcaga 
gtggtattgt gaagggggaa tcataggtat atcaaacaga cttaggttct gatccgagct 
attctgcttg caaacaacca tagttcaatt taaaaaaaaa aaagaaagaa agaaagaaag 
aaaggagccc ccatcctggt gcagtggaaa caaattcaac taggaactgt gaggttgtgg 
gttcgatccc tggccttgct cagtgggtta aggatctggc gttgccatga gccgtggtgt 
aggttgcaga ctcaactcag atctggcgtt gctgtgactg tggctgtgat gtaggctggc 
agctgtaact ccggttagac cccagcctgg gaacctccat atgcaacctc catatgcggt 
gggtgtggcc ctaaaaagaa aaaaaaaaaa aaaagaggaa ttcccttatg gctcagcagg 
ttaaggatct ggtattgtca ctgctgtggc tctagttaca gccatagtgc aggttcaatc 
cctggcccag gaacgtctgc atcccacagg tgtggccaaa aaagaaagaa aggaaggagt 
tctgttgtgg cacaatagga ttggcaacat cttaggagta ctgggacaca ggttcaatcc 
ctggcccagc acagtgggta aggagccagt gttgctggtc aaaaaagaaa agaaaaagta 
ccatagttag agtaaatctg ttttaggagc tattctttgg ggcagaacag agagatcagg 
agctccttga gagcagaaac ttacctttac atccctcgtg cctagcacgg ttctaggggc 
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atacctggta tttaataaat atagccaact ggatagggga ttggaaggaa agagcagggg 
agggaacttg agtgagttga aaaattgaga atccaaaggg gagacagcct agaaagagta 
ggtccaagaa agagatccca ggcatttgtg gccctggttc cctttttcca agccatgagg 
aaatcctcag aggaacagag tgctgtggct ttaaatgact tcagcgttgt caatgaatct 
gctcggctaa aagagttatc ctcttgctcc ttcgcttgtc ctccccctcc tctcagctcc 
ccaaaccctt ctcggctgct gtgatgggat aattagatgc gagagctcag cacagatgat 
gctccagttg cctagcaact aatggtttcc atggagaccg caaagcacag cctccagagc 
agccagtgag cagctcggca gggcagggag aagacgcaac tctcagctcc tccagaaacc 
tggggagggc caggagtggg gaagaagggg gggatcggag ggcttaaagg cacaggcccc 
tcttatcctc ttaaaatctg gtcagagctc tgccctcccc tcccctactc tgtcccactc 
ataatttcag atggagttgg gggcttagga gtggacccaa cacaacctac cctgcaataa 
acccaacctt ctttctgctt ctggtttgtg gctgaaaatg gnaaaagaaa tctcccaagt 
gcaagtgtaa acancntcct gggttggcaa tgggatctga agagtactaa gatccctcag 
acctggaatt ccaccattta gtctttccct ctctccaaag ttctcaatgt gcaaaagatc 
ctctttcagt ttgcagagca atgataggat cttctaaaag gagacaaaag ccaaggtgca 
ggaaaaatag aattcagttc ttcacccaaa ggcagcctgt cctgggagac aggggtgaaa 
cacttggtcc tgatctccat cagaggatcc agagtgtgtg tgtttgttgc tggggagggg 
gacacaatat agagcatctg gtgactcaaa gtatgtgcct cccagagtag catcaatcaa 
tgttacctgg aagcttgtta gaaatgcaga atttcaggct tcacctcaga cccactgaat 
cagaaactgc atcttaacaa gatccctcat gattcatacg cacattaaat ttggagaagc 
gctgacctga gaccctcctc ctctctgctt gggcccatag ttctaccttt attgtcacct 
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cgtctcacct cgtgctcata ccccaggctt tgagcctacc cttcccccca tggggaaagg 
acacaaggcc accagcccct cacttcccta ccaggaccct ggccctcctc tgggactgga 
gaaggacaaa gaggaccccc tctgtggagg tctacgacct ctcctgacca agtagtccac 
tcaccacaag tggctctacc tctctgagtc tcagtttcca catccacaaa aggtggccaa 
tgctatctgc cacccagaat ggctgtgagg gtggagcagg caaagcctct gtgccatcag 
agaaattgtg tctctttttc attttctccc agtgggtttc tttctcgtct ttattctttt 
tttttttttt ttttcctgtc tgttgtattt ttagggccgt gcctgtggca tacggaagtt 
cccagggtag gggtccaatg ggagctgtag ccccgggcct acgccacagc cacagcaatg 
tgggatctga gccacgtctg caacctacac cacagctcac ggcaacacca gatccttaac 
ccactgagca aggccaggga tcgagcccac gtcctcatgg atgctagttg ggttcgttaa 
ccgctgagcc atgatgataa ctcctctttc tattctttag tcacaaacag tcaacaaagg, 
ttgctgacca aggctgatcg tgcccacccc ccagcccccc agactgggcc agtgcccacc 
ccttgggtct ctctggaaat cctgcccagc atcaattggc tccactctcc aggaggatgg 
gaagccctgt ggcccctggg actcacaccc ctctgcatct cccagagtgc aggacctggt 
cttcaggaga caccaagaac tggctccccc ggctctgctg cccccacccc ctactaccag 
tttctctccc attcctgccc agtccaggcc ccctggggtt actctcctct ctctgtacac 
cagtgcaacc tcagaacctg cttccctcct gggaacaccc actaccacgt gggagaaggg 
gtcgtctagg ggttgggccc cagatacact tgtaagcagg aacacacgag cccttacatg 
tgggtgtccc ggaagaaggg ggttttccac cccccgcttt agtcaccctg cccctctgca 
gctgcctgag ccaccaagac ccagccaagg tctcctgcct tctggcctga gggccagctc 
cccatcctga aaaacctgtc tgggggcctc ccctgaggct gtagggccca aggcctcccc 
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tgaggctgta gggcccaagg ggcaggttga acaggattcc cctctggccc ctcctacccc 8760 
caggacaaaa ccagagcccc aggacagggc ctcacttgcc tcaggaaacc acagcttgcc 8820 
agcacccagc ccagcaccag cccagct 8847 <210> 

2 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> forward 
primer for amplifying porcin uroplakin II gene <400> 2 gatcctgatt ctgctggctb 
20 <210> 3 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 
reverse primer for amplifying porcin uroplakin II gene <400> 3 atggtggtca 
tcacrgtgct 20 <210> 4 <211> 

3602 <212> DNA <213> Homo sapiens <300> <301> Lin, F. K. Suggs, S. 

Lin, C. H. Browne, J. K. Smalling, R. Egrie, J. C. 

Chen, K. K. Fox, G. M. Martin, F. Stabinsky, Z. <302> 

Cloning and expression of the human erythropoietin gene <303> Proc. Natl. Acad. 
Sci. U.S.A. <304> 82 <305> 22 <306> 7580-7584 <313> 1-3602 <400> 4 
aagcttctgg gcttccagac ccagctactt tgcggaactc agcaacccag gcatctctga 60 
gtctccgccc aagaccggga tgccccccag gggaggtgtc cgggagccca gcctttccca 120 
gatagcacgc tccgccagtc ccaagggtgc gcaaccggct gcactcccct cccgcgaccc 180 
agggcccggg agcagccccc atgacccaca cgcacgtctg cagcagcccc gctcacgccc 240 
cggcgagcct caacccaggc gtcctgcccc tgctctgacc ccgggtggcc cctacccctg 300 
gcgacccctc acgcacacag cctctccccc acccccaccc gcgcacgcac acatgcagat 360 
aacagccccg acccccggcc agagccgcag agtccctggg ccaccccggc cgctcgctgc 420 
gctgcgccgc accgcgctgt cctcccggag ccggaccggg gccaccgcgc ccgctctgct 480 
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ccgacaccgc gccccctgga cagccgccct ctcctctagg 
ccgccgagct tcccgggatg agggcccccg gtgtggtcac 
gagggacccc ggccaggcgc ggagatgggg gtgcacggtg 
tcccgccgcc cgggtccctg tttgagcggg gatttagcgc 
tggctgggtt caaggaccgg cgacttgtca aggaccccgg 
agcctccacg tgccagcggg gacttggggg agtccttggg 
tgaaggggac acagtttggg ggttgagggg aagaaggttt 
ggagaggaag ctgataagct gataacctgg gcgctggagc 
ggaagcctct gtcacaccag gattgaagtt tggccggaga 
ggtggggtgt gcacacggca gcaggattga atgaaggcca 
ttgcatggtt ggggacagga aggacgagct ggggcagaga 
tccttccaca gccacccttc tccctccccg cctgactctc 
aatgtcctgc ctggctgtgg cttctcctgt ccctgctgtc 
tcctgggcgc cccaccacgc ctcatctgtg acagccgagt 
aggccaagga ggccgagaat atcacggtga gaccccttcc 
cacgctcagg gcttcaggga actcctccca gatccaggaa 
ggagttggga agctagacac tgccccccta cataagaata 
tacctggaaa ctaggcaagg agcaaagcca gcagatccta 
gagccttcag ggacccttga ctccccgggc tgtgtgcatt 
actgcagctt gaatgagaat atcactgtcc cagacaccaa 
agaggatgga ggtgagttcc tttttttttt tttttccttt 




<a:^>: 2003/11/11 



cccgtggggc tggccctgca 540 

ccggcgcgcc ccaggtcgct 600 

agtactcgcg ggctgggcgc 660 

cccggctatt ggccaggagg 720 

aagggggagg ggggtggggc 780 

gatggcaaaa acctgacctg 840 

gggggttctg ctgtgccagt 900 

caccacttat ctgccagagg 960 

agtggatgct ggtagctggg 1020 

gggaggcagc acctgagtgc 1080 

cgtggggatg aaggaagctg 1140 

agcctggcta tctgttctag 1200 

gctccctctg ggcctcccag 1260 

cctggagagg tacctcttgg 1320 

ccagcacatt ccacagaact 1380 

cctggcactt ggtttggggt 1440 

agtctggtgg ccccaaacca 1500 

cggcctgtgg gccagggcca 1560 

tcagacgggc tgtgctgaac 1620 

agttaatttc tatgcctgga 1680 

cttttggaga atctcatttg 1740 
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cgagcctgat tttggatgaa agggagaatg atcgggggaa aggtaaaatg gagcagcaga 
gatgaggctg cctgggcgca gaggctcacg tctataatcc ca^ctgaga tggccgagat 
gggagaattg cttgagccct ggagtttcag accaacctag gcagcatagt gagatccccc 
atctctacaa acatttaaaa aaattagtca ggtgaagtgg tgcatggtgg tagtcccaga 
tatttggaag gctgaggcgg gaggatcgct tgagcccagg aatttgaggc tgcagtgagc 
tgtgatcaca ccactgcact ccagcctcag tgacagagtg aggccctgtc tcaaaaaaga 
aaagaaaaaa gaaaaataat gagggctgta tggaatacat teat tat tea ttcactcact 
cactcactca ttcattcatt cattcattca acaagtctta ttgcatacct tctgtttgct 
cagcttggtg cttggggctg ctgaggggca ggagggagag ggtgacatgg gtcagctgae 
tcccagagtc cactecctgt aggtcgggca gcaggccgta gaagtctggc agggcctggc 
cctgctgtcg gaagctgtcc tgcggggcca ggccctgttg gtcaactctt cccagccgtg 
ggagcccctg cagctgcatg tggataaagc cgtcagtggc ettcgcagcc tcaceaetct 
gcttcgggct ctgggagccc aggtgagtag gageggacac ttctgcttgc cctttctgta 
agaaggggag aagggtcttg ctaaggagta caggaactgt ccgtattcct tccctttctg 
tggcactgca gcgaectcct gttttctcct tggcagaagg aagccatctc ccctccagat 
gcggcctcag ctgctccact ccgaacaatc actgctgaca ctttccgcaa actcttccga 
gtctactcca atttcctccg gggaaagctg aagctgtaca caggggaggc etgcaggaca 
ggggacagat gaccaggtgt gtccacctgg gcatatccac cacctccctc accaacattg 
cttgtgccac acccteeece gceactcctg aaceccgtcg aggggctctc agctcagcgc 
cagectgtec catggacact ccagtgecag caatgacatc tcaggggcca gaggaactgt 
ccagagagca actctgagat ctaaggatgt cacagggcca acttgagggc ecagagcagg 
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aagcattcag agagcagctt taaactcagg gacagagcca tgctgggaag acgcctgagc 3060 
tcactcggca ccctgcaaaa tttgatgcca ggacacgctt tggaggcgat ttacctgttt 3120 
tcgcacctac catcagggac aggatgacct ggagaactta ggtggcaagc tgtgacttct 3180 
ccaggtctca cgggcatggg cactcccttg gtggcaagag cccccttgac accggggtgg 3240 
tgggaaccat gaagacagga tgggggctgg cctctggctc tcatggggtc caagttttgt 3300 
gtattcttca acctcattga caagaactga aaccaccaat atgactcttg gcttttctgt 3360 
tttctgggaa cctccaaatc ccctggctct gtcccactcc tggcagcagt gcagcaggtc 3420 
caggtccggg aaatgagggg tggagggggc tgggccctac gtgctgtctc acacagcctg 3480 
tctgacctct cgacctaccg gcctaggcca caagctctgc ctacgctggt caataaggtg 3540 
tctccattca aggcctcacc gcagtaaggc agctgccaac cctgcccagg gcaaggctgc 3600 ag 

3602 <210> 5 <211> 1916 <212> DNA <213> Gallus gallus <220> <221> 
misc_signal <222> (1)..(1916) <223> beta-globin insulator <400> 5 gcggccgcg 
gcgtcaggtg gcacttttcg gggaaatgtg cgcggaaccc ctatttgttt 60 atttttctaa 

atacattcaa atatgtatcc gctcatgaga caataaccct gataaatgct 120 tcaataatat 

tgaaaaagga agagtcctga ggcggaaaga accagctgtg gaatgtgtgt 180 cagttagggt 

gtggaaagtc cccaggctcc ccagcaggca gaagtatgca aagcatgcat 240 ctcaattagt 

cagcaaccag gtgtggaaag tccccaggct ccccagcagg cagaagtatg 300 caaagcatgc 

atctcaatta gtcagcaacc atagtcccgc ccctaactcc gcccatcccg 360 cccctaactc 

cgcccagttc cgcccattct ccgccccatg gctgactaat tttttttatt 420 tatgcagagg 

ccgaggccgc ctcggcctct gagctattcc agaagtagtg aggaggcttt 480 tttggaggcc 

taggcttttg caaagatcga tcaagagaca ggatgaggat cgtttcgcat 540 gattgaacaa 
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gatggattgc acgcaggttc tccggccgct tgggtggaga ggctattcgg 
gcacaacaga caatcggctg ctctgatgcc gccgtgttcc ggctgtcagc 
ccggttcttt ttgtcaagac cgacctgtcc ggtgccctga atgaactgca 
gcgcggctat cgtggctggc cacgacgggc gttccttgcg cagctgtgct 
actgaagcgg gaagggactg gctgctattg ggcgaagtgc cggggcagga 
tctcaccttg ctcctgccga gaaagtatcc atcatggctg atgcaatgcg 
acgcttgatc cggctacctg cccattcgac caccaagcga aacatcgcat 
cgtactcgga tggaagccgg tcttgtcgat caggatgatc tggacgaaga 
ctcgcgccag ccgaactgtt cgccaggctc aaggcgagca tgcccgacgg 
gtcgtgaccc atggcgatgc ctgcttgccg aatatcatgg tggaaaatgg 
ggattcatcg actgtggccg gctgggtgtg gcggaccgct atcaggacat 
acccgtgata ttgctgaaga gcttggcggc gaatgggctg accgcttcct 
ggtatcgccg ctcccgattc gcagcgcatc gccttctatc gccttcttga 
tgagcgggac tctggggttc gaaatgaccg accaagcgac gcccaacctg 
atttcgattc caccgccgcc ttctatgaaa ggttgggctt cggaatcgtt 
ccggctggat gatcctccag cgcggggatc tcatgctgga gttcttcgcc 
ggaggctaac tgaaacacgg aaggagacaa taccggaagg aacccgcgct 
taaaaagaca gaataaaacg cacggtgttg ggtcgtttgt tcataaacgc 
cccagggctg gcactctgtc gataccccac cgagacccca ttggggccaa 
tttcttcctt ttccccaccc caccccccaa gttcgggtga aggcccaggg 
acgtcggggc ggcaggccct gccatagcct caggttactc atatatactt 
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600 ctatgactgg 

660 gcaggggcgc 

720 agacgaggca 

780 cgacgttgtc 

840 tctcctgtca 

900 gcggctgcat 

960 cgagcgagca 
1020 gcatcagggg 
1080 cgaggatctc 
1140 ccgcttttct 
1200 agcgttggct 
1260 cgtgctttac 
1320 cgagttcttc 
1380 ccatcacgag 
1440 ttccgggacg 
1500 caccctaggg 
1560 atgacggcaa 
1620 ggggttcggt 
1680 tacgcccgcg 
1740 ctcgcagcca 
1800 tagattgatt 




10: 




77256 



taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat 
ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc cgatcg 



^^ ^;<>: 2003/11/11 

1860 aatctcatga 

1916 <210> 6 <211> 



2254 <212> DNA <213> Artificial Sequence <220> <223> Cloning vector 
pEGFP-Nl, complete sequence, enhanced green fluorescent prootein (egfp) and 

neomycin phosphotransferase genes <400> 6 tcgactctag agggacagcc cccccccaaa 



gcccccaggg atgtaattac gtccctcccc 



tccgctccgg tccggcgctc cccccgcatc 



ggcacgggga aggtggcacg ggatcgcttt 



ctgcagacac ctggggggat acggggaaaa 



acagaatcat agaacggcct gggttgcaaa 



ctgctatgtg cagggtcatc aaccagcagc 



ccttgaatgc ctgcagggat ggggcatcca 



caccaccctc tgggggaaaa actgcctcct 



tgtaaagcca ttcccccttg tcctatcaag 



ggtgacacat gtttgccaat tcagtgcatc 



tgcaggacag catggacgtg ggacatgcag 



cacagcgttc agaacagcct taaggataag 



aaaacccagc atggagagga gcacaaaaag 



gcctgcatgt ttgatggtgt ctggatgcaa 



gatacagctg ggtcagtagg actgggacag 
tacaatcgtc aaatcatgaa ggctggaaag 



60 cgctaggggc agcagcgagc cgcccggggc 
120 cccgagccgg cagcgtgcgg ggacagcccg 
180 cctctgaacg cttctcgctg ctctttgagc 
240 agctttaggc tgaaagagag atttagaatg 
300 ggagcacagt gctcatccag atccaacccc 
360 ccaggctgcc cagagccaca tccagcctgg 
420 cagcctcctt gggcaacctg ttcagtgcgt 
480 catatccaac ccaaacctcc cctgtctcag 
540 ggggagtttg ctgtgacatt gttggtctgg 
600 acggagaggc agatcttggg gataaggaag 
660 gtgttgaggg ctctgggaca ctctccaagt 
720 aagataggat agaaggacaa agagcaagtt 
780 gccacagaca ctgctggtcc ctgtgtctga 
840 gcagaagggg tggaagagct tgcctggaga 
900 gcagctggag aattgccatg tagatgttca 
960 cctccaagat ccccaagacc aaccccaacc 
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cacccaccgt gcccactggc catgtccctc 
tccagggacg gtgacccccc cacctccgtg 
ggagaaggta aatcttgcta aatccagccc 
atctctcatc caactccagg acggagtcag 
ccccaaagcc cccagggatg taattacgtc 
ccggggctcc gctccggtcc ggcgctcccc 
cagcccgggc acggggaagg tggcacggga 
tttgagcctg cagacacctg gggggatacg 
tagaatgaca gaatcataga acggcctggg 
caaccccctg ctatgtgcag ggtcatcaac 
agcctggcct tgaatgcctg cagggatggg 
agtgcgtcac caccctctgg gggaaaaact 
gtctcagtgt aaagccattc ccccttgtcc 
ggtctggggt gacacatgtt tgccaattca 
aaggaagtgc aggacagcat ggacgtggga 
tccaagtcac agcgttcaga acagccttaa 
gcaagttaaa acccagcatg gagaggagca 
tgtctgagcc tgcatgtttg atggtgtctg 
gtgccacatc cccacagttc ttcatcacct 
gcagctgtgc cactgcagca ccgctctttg 
accctcccct ggcacaacgt aaggccatta 




^^}: 2003/11/11 

1020 agtgccacat ccccacagtt cttcatcacc 
1080 ggcagctgtg ccactgcagc accgctcttt 
1140 gaccctcccc tggcacaacg taaggccatt 
1200 tgaggatggg gctctagagg gacagccccc 
1260 cctcccccgc taggggcagc agcgagccgc 
1320 ccgcatcccc gagccggcag cgtgcgggga 
1380 tcgctttcct ctgaacgctt ctcgctgctc 
1440 gggaaaaagc tttaggctga aagagagatt 
1500 ttgcaaagga gcacagtgct catccagatc 
1560 cagcagccca ggctgcccag agccacatcc 
1620 gcatccacag cctccttggg caacctgttc 
1680 gcctcctcat atccaaccca aacctcccct 
1740 tatcaagggg gagtttgctg tgacattgtt 
1800 gtgcatcacg gagaggcaga tcttggggat 
1860 catgcaggtg ttgagggctc tgggacactc 
1920 ggataagaag ataggataga aggacaaaga 
1980 caaaaaggcc acagacactg ctggtccctg 
2040 gatgcaagca gaaggggtcc atgtccctca 
2100 ccagggacgg tgaccccccc acctccgtgg 
2160 gagaaggtaa atcttgctaa atccagcccg 
2220 tctctcatcc aactccagga acggagtcag tgag 
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2254 <210> 7 <211> 632 <212> DNA <213> Woodchuck hepatitis B virus <22a 
<221> misc^signal <222> (1)..(632) <223> woodchuck hepatitus virus 
posttranscriptional regulatory element <400> 7 accaggttct gttcctgtta atcaacctct 



ggattacaaa atttgtgaaa gattgactgg 



atgtggatac gctgctttaa tgcctttgta 



tttctcctcc ttgtataaat cctggttgct 



caggcaacgt ggcgtggtgt gcactgtgtt 



tgccaccacc tgtcagctcc tttccgggac 



ggaactcatc gccgcctgcc ttgcccgctg 



caattccgtg gtgttgtcgg ggaagctgac 



cacctggatt ctgcgcggga cgtccttctg 



60 tattcttaac tatgttgctc cttttacgct 
120 tcatgctatt gcttcccgta tggctttcat 
180 gtctctttat gaggagttgt ggcccgttgt 
240 tgctgacgca acccccactg gttggggcat 
300 tttcgctttc cccctcccta ttgccacggc 
360 ctggacaggg gctcggctgt tgggcactga 
420 gtcctttcca tggctgctcg cctgtgttgc 
480 ctacgtccct tcggccctca atccagcgga 



ccttccttcc cgcggcctgc tgccggctct 



540 gcggcctctt ccgcgtcttc gccttcgccc 



tcagacgagt cggatctccc tttgggccgc 600 ctccccgcct gtttcgcctc gggctcctcg ag 

632 <210> 8 <211> 24 <212> DNA <213> Artificial Sequence <220> <223> 
forward primer for amplifying neomycin resistant gene <400> 8 gcggccgcgc 



gcgtcaggtg gcac 



24 <210> 9 <211> 



29 <212> DNA <213> Artificial Sequence <220> <223> reverse primer for 
amplifying neomycin resistant gene <400> 9 cgatcggacg ctcagtggaa cgaaaactc 
29 <210> 10 <211> 18 <212> DNA <213> Artificial Sequence <220> <223> 
forward primer for amplifying chicken B-globin insulator <400> 10 tcgactctag 



agggacag 



18 <210> 11 <211> 
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18 <212> DMA <213> Artificial Sequence <220> <223> reverse primer for 

amplifying chicken B-globin insulator <400> 11 ctcactgact ccgttcct 

18 <210> 12 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 

forward primer for amplifying woodchuck hepatitus virus posttranscriptional 

regulatory element <400> 12 accaggttct gttcctgtta atcaacctc 

29 <210> 13 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

reverse primer for amplifying woodchuck hepatitus virus posttranscriptional 

regulatory element <400> 13 ctcgaggagc ccgaggcgaa acaggcg 

27 
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